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Abstract 
 
This study addresses the needs of Indonesian policymakers, to not only 
investigate the determinant factors of FDI inflow in manufacturing sector across 
Indonesian provinces, but to also investigate the impact of FDI spillover on firm’s 
total factor productivity growth (TFPG) through product and labour markets and the 
role of provincial human capital on FDI-TFPG nexus. This study addresses the 
questions; 1) what is the impact of FDI spillover on the TFPG of Indonesian 
manufacturing firms in product and labour markets across sectors and within a 
province by considering different kinds of job characteristics?; 2) what is the impact 
of provincial human capital on provincial FDI – TFPG nexus in the Indonesian 
manufacturing sector?; and 3) what are the factors that influence FDI location 
decision in the Indonesian manufacturing sector by considering the cultural distance 
and provincial dependency between Indonesian provinces?. The main aim of the 
formulation strategy to attract more FDI should be in line with the measurement of 
FDI spillover effect on TFPG, not only through the product market but also through 
the labour market, by considering the role of provincial human capital. 
The first contribution of this thesis to FDI literature is measuring FDI spillover 
impact on TFPG through a labour market of the manufacturing sector by considering 
different job characteristics across industries and provinces. Using a dynamic panel 
regression model, two-step system GMM, the result shows that wage spillover from 
foreign firms influences the TFPG of Indonesian manufacturing firms. Such 
influence is affected by different job characteristics, production, and non-production 
jobs, and by geographic boundaries. Wage spillover in production jobs across 
industries positively affects the TFPG; wage spillover in non-production jobs within 
a province negatively contributes to the TFPG. This result has a policy implication 
whereby the Government should maintain and develop the competitive environment 
in which business and economic activities are mainly determined by the market 
mechanism. The Government also needs to provide an incentive for younger 
generations to pursue production-related jobs, such as engineering, and to undertake 
vocational high school degrees, as the finding of this study shows that competition in 
the labour market of production-related jobs (between local and foreign firms) 
positively affects the average TFPG of Indonesian manufacturing firms. 
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The second contribution is in the measurement of provincial human capital 
threshold in a specific sector to generate a positive impact of FDI inflow on 
provincial TFPG. Using a dynamic threshold regression model, with maximum 
likelihood approach, the result shows that the threshold level of human capital exists 
indicating the role of provincial human capital on FDI - TFPG nexus in Indonesian 
manufacturing sector. The second regime, or the provinces that have human capital 
above the threshold level benefits, from the presence of FDI. This result has policy 
implications by which the Government should extend the completion years of 
compulsory education to a period of 12 years, supported by a free education policy 
during that period as the increased number in the labour force (with at least senior or 
vocational high school qualifications) generates a positive effect of FDI inflow on 
provincial TFPG of Indonesian manufacturing sector.  
The third contribution of this thesis to FDI literature is investigating the 
determinant factors of FDI inflow across Indonesian provinces, by considering 
cultural heterogeneity and different languages across these provinces. Using dynamic 
and non-dynamic spatial econometrics models consisting of spatial durbin model 
(SDM), spatial autoregressive (SAR) model, spatial error model (SEM), and spatial 
autocorrelation (SAC), the result shows that language distance after weighted by 
geographical distance, and cultural heterogeneity distance between Indonesian 
provinces are the most determinant factors in creating provincial dependency to 
decide FDI location across Indonesian provinces. This also shows that FDI location 
decision across Indonesian provinces is influenced by five key factors: 1) FDI inflow 
in a previous year in a certain province; 2) FDI inflow in neighbouring provinces that 
has relatively the same proportion of people using Indonesian language after 
considering the geographical distance; 3) Innovation capability in a certain province; 
4) the provincial government expenditure for development including for 
infrastructure development, and 5) other factors not included in the model. The 
policy implications of this study are that the Government should continue to promote 
the transmigration program and to develop economic sectors and administrative 
systems equitably between the Indonesian provinces as a provincial dependency, in 
deciding FDI location, is also determined by economic and administrative distances 
between Indonesian provinces. 
. 
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Chapter 1: Introduction 
 
  
1.1 Background  
 
Indonesia has a strategic geographical location in the Asia Pacific region 
(Laksmana 2011). Indonesia is located in the middle of the intersection between the 
Indian Ocean and the Pacific Ocean, and in the middle of two continents, Asia and 
Australia. To the north of Indonesia is Borneo and Kalimantan (Malaysia) and 
Republic of the Philippines; to the Northwest are Malaysia and Singapore. Australia 
lies to the south and Timor Leste to the east. It also shares a border with Papua New 
Guinea. The total area of Indonesia is 1,919,440 square kilometres which comprise 
1,826,440 square kilometres of land area, and 93,000 square kilometres of water 
territory. It is also passed to the north by the Malacca Strait, which has an economic 
benefit as it is one of the most important shipping waterways in the world (Qu & 
Meng 2012). The strategic location of Indonesia is one of the key advantages of 
attracting direct investment (Dunning 1981, 2001). 
 
 
Figure 1  The Geographical Map of Indonesia 
Data Source: https://aseanup.com 
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Indonesia has a potential demographic advantage to generate its economic 
growth. Indonesia is one of the most densely populated countries in the world with 
its projected total population of 252.2 million and its growth of 1.22% in 2014
1
. It 
has the fourth largest population in the world after China, India and the United 
States, sequentially
 2
. The proportion of productive age
3
 shows an increasing trend 
each year, from 59.78% in 1990 to 67.19% in 2016. This large population supported 
those of a large proportion of productive age, creates a potentially large domestic 
market, which benefits industrialisation activities (Murphy, Shleifer, & Vishny, 
1989).  
 
 
 
Figure 2  The Trend of Indonesian GDP Growth from 1990 to 2017 
Data Source: World Bank (2019); processed by the author 
 
                                                          
1
  The population number data is the result of Indonesia Population Projection 2010-2035. It is 
obtained from Statistik Indonesia 2017 yearly book provided by BPS. Population growth in 2014 
is taken from http://data.worldbank.org  
2
  The data is taken from http://data.worldbank.org   
3
  According to OECD (https://data.oecd.org), productive age is deemed to be between 15 and 64. 
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Figure 3  The Contribution of Value Added of Manufacturing and Agricultural, Forestry, and 
Fishing Sectors on GDP from 1990 to 2017 
 
Data Source: World Bank (2019); processed by the author 
 
 
Both demographic and geographic advantages should be converted into 
successful economic growth, as well as sustainable national prosperity. The high 
GDP growth is needed for the Indonesian Government to reduce unemployment and 
poverty rates, and to reach the upper middle-income class (BAPPENAS & ADB 
2019); however, the Indonesian GDP growth is still slow and below other 
neighbouring countries in ASEAN. As shown in figure 3, the average GDP growth of 
Indonesia from 2009 to 2017 GDP growth is 5.07%, below those of some ASEAN 
countries including Malaysia (5.9%), Myanmar (6.76%),  Vietnam (6.81%), and Lao 
(6.89%). Compared to other populous countries in Asia such as India and China; 
Indonesia economic growth is still far behind those countries. China with a 
population of around 1.4 billion in 2017, experienced average GDP growth of 8.1% 
from 2009 to 2017. In the same period, India with a population of around 1.3 billion 
experienced an average GDP growth of 7.39%.  
Figure 1 shows that the GDP growth after the Asian Financial Crisis (1997) 
cannot reach at least the same level as GDP growth prior to the AFC. The GDP 
growth even shows a stagnant trend at around 5%, since 2014. The annual GDP 
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growth of Indonesia has been below the expected GDP growth since 2014
4
. The ratio 
of GDP growth over labour force also decreased from 5.32% in 2013 to 1.83% in 
2016. Another indicator is the decreased export performance from 41% in 2000 to 
20.4% in 2017 (http://data.worldbank.org).  
 
 
 
 
 
 
 
    
 
Figure 4  The Comparison of Average GDP Growth from 2009 to 2017 in ASEAN Countries
5
 
Data Source: World Bank (2019); processed by the author 
 
One of the economic sectors that contribute to increased Indonesian economic 
growth, as well as being a means of exiting economic stagnation, is manufacturing 
sector
6
 (BAPPENAS & ADB 2019). This sector contributes significantly to total 
gross export, with a share of 65% in 2014. This sector also has succeeded in 
changing Indonesia’s economic structure from agricultural-based industries, to 
manufacturing based industries since the 1990s. In 1987, the agriculture’s value-
added contribution to GDP was 23.3%; while the manufacturing sector contribution 
was only 16.9%. In 1991, the manufacturing sector surpassed the domination of 
agriculture sector with a contribution of 20.9% to GDP, compared with the 
                                                          
4
    In 2014, the target of realised GDP growth is 5.5% : 5.02%, in 2015 (4.88%: 4.79%), in 2016 
(5.1% : 5.02%,), in 2017 (5.2% : 5.07%)., in 2018 (5.4% : 5.17%) (https://finance.detik.com; 
https://money.kompas.com).  
5
  The figure illustrates the GDP growth in IDN (Indonesia), MYS (Malaysia), THA (Thailand), SGP 
(Singapore), MMY (Myanmar), LAO (Laos), BRN (Brunei Darussalam), VNM (Vietnam). 
6
  Appendix O shows the list of manufacturing industries 
IDN; 
5,07% 
MYS; 5,90% 
THA; 
3,91% 
SGP; 3,62% 
MMR; 6,76% 
LAO; 6,89% 
BRN; 1,33% 
VNM; 6,81% 
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agricultural sector with a contribution of 19.5% to GDP. The different contribution 
of both sectors increased in 2016, when the manufacturing sector contributed 20.5% 
to GDP, while the agriculture contribution was only 13%. However, the share of 
value added of the manufacturing sector has decreased since 2014. In 2014, its share 
was 21.08% and decreased to 20.99%, 20,51%, and 20.16% in 2015, 2016, and 2017, 
respectively (www.databank.worldbank.org).  
In terms of technology, manufacturing exports are still dominated by low 
technology products. In 2017, the proportion of high technology export of 
manufacturing sector was around 5% far behind neighbouring countries of Malaysia 
(28%), Philipines (58%) and Singapore (49%). To evaluate the performance of the 
Indonesian manufacturing sector, the measurement of total factor productivity 
growth (TFPG) of manufacturing sector needs to account for the increase or decrease 
of firm productivity in manufacturing sector, and if it is attributable to a change in 
technology, technical efficiency or scale of efficiency of manufacturing firms can be 
investigated (Kumbhakar, Wang & Horncastle 2015).  
Foreign Direct Investment (FDI) has contributed significantly to generating 
capital investment in Indonesia since 1991. During period 1991-2015, the average 
share of FDI was 72.8% of total investment. The share of FDI in the manufacturing 
sector on average was 46.7% of total investment and 63% of total FDI. However, 
since 2014 the value of FDI inflow shows a decreased trend from US$ 189,205 
million in 2013 to 182,847 million in 2014 and 174,407 million in 2015. FDI in the 
manufacturing sector also decreased from US$112,735 million in 2013 to US$96,953 
million and US$ 80,230 in 2014 and 2015, respectively. Currently, Indonesia still 
needs inward FDI of US$ 240 billion to support economic development in all regions 
across Indonesia (BKPM 2015 )
7
. 
Indonesia Investment Coordinating Board (BKPM) has the authority to make 
an investment-related policy in Indonesia. According to Act No.25 in 2007, BKPM 
has several authorities from making technical procedure until promoting regional 
potential investment. In general, there are five key authorities of BKPM to make 
                                                          
7  BKPM is an abbreviation of Badan Koordinasi Penanaman Modal di Indonesia (Indonesian 
Investment Coordinating Board), which is an authority to make regulations related to investment 
procedures, investment opportunities and national investment plan including how to attract 
investment; both foreign and domestic investments to Indonesia. 
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investment servicing standard procedure including servicing investors in Indonesia, 
coordinating all investment activities among institutions and among regional BKPM 
located in each province in Indonesia, developing the potential resources to attract 
investment in regions, promoting potential national  resources to attract investment 
for both domestic investment and foreign investment, and solving investment related 
problems.  
In the Indonesian government structure, BKPM is directly responsible to the 
Indonesian President. BKPM is supported by other ministries, such as the Ministry of 
Finance, the Ministry of Trade and Ministry of the Industry, by issuing technical 
regulations to attract FDI, depending on the function of each ministry. 
 
 
Figure 5  Inward FDI in Indonesia from 1991 to 2015 
Data Source: Indonesian Investment Coordinating Board (BKPM) (2016); processed by the author 
 
The Government of Indonesia has introduced multiple investment policies to 
attract more foreign direct investment. Act No. 25 (2007) is one of the policies to 
liberalise the national economy in terms of foreign investment 
(www.indonesia.go.id). This Act provides legal certainty, the certainty of business, 
and security assurance for investors. The Government guarantees that there will be 
no expropriation of investor rights. In addition, the Government also provides 
facilities, such as a relief in the form of non-tariff which includes land rights, 
immigration to service facilities, and import licensing facilities. There is also a 
provision of special facilities for foreign investors, such as granting residence 
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permits for two years. Another policy to attract FDI is to establish Special Economic 
Zones (SEZs) through Act No. 39 (2009) (www.indonesia.go.id). As per this act, 
business entities have the opportunity to establish a firm in the SEZs. Business 
entities established in the  SEZs have a facility, such as a suspension of import duty 
and excise duty exemption for raw materials or auxiliary materials’ production. 
Furthermore, the products are free of value-added tax and the sales tax on luxury 
goods and are free of import tax.  
Indonesia has 17 free trade agreements in the form of bilateral trade 
agreements and multinational trade agreements. There are six bilateral trade 
agreements between Indonesia and other countries; India-Indonesia Comprehensive 
Economic Cooperation Arrangement, Indonesia-Australia Comprehensive Economic 
Partnership Agreement, Indonesia-Chile Free Trade Arrangement, Korea-Indonesia 
Free Trade Agreement, Japan-Indonesia Economic Partnership Agreement, and 
Pakistan-Indonesia Free Trade Agreement. For multinational agreements Indonesia 
has 9 agreements including Indonesia-European Free Trade Association Free Trade 
Agreement, Regional Comprehensive Economic Partnership, Trade Preferential 
System of the organization of the Islamic Conference, ASEAN Free Trade Area 
(AFTA), ASEAN-Indian Comprehensive Economic Cooperation Agreement, 
ASEAN-Japan Comprehensive Economic Partnership, ASEAN-People’s Republic of 
China Comprehensive Economic Cooperation, ASEAN-Korea Comprehensive 
Economic Cooperation Agreement, and Preferential Tariff Arrangement Group of 
Eight developing countries  (https://aric.adb.org/). However, according to the annual 
survey of the Indonesian manufacturing sector conducted by the Indonesian Central 
Bureau of Statistics, the value of FDI inflow has decreased since 2014. Therefore, 
these policies need to be supported by evidence-based methods to investigate FDI 
inflow determinant factors, so the Government can focus on the factors that 
significantly generate FDI inflow across Indonesian provinces. 
The presence of FDI does not necessarily produce a positive impact on local 
economies.  The spillover effect of FDI can result in a negative impact on local 
economies due to the competition between firms (Aitken & Harrison 1999; Javorcik 
2006). This also depends on the human capital of host economies (Arazmuradov, 
Martini & Scotti 2014; Blalock & Gertler 2004). The competition in the local market 
can crowd out the local firms if local firms cannot compete with foreign firms. Such 
  
23 
 
competition can happen in the product market (Sjöholm 1999; Wang & Blomstrom 
1992) and a labour market (Akerlof 1982; Driffield & Girma 2003; Hoi & Pomfret 
2010; Katz 1986; Lipsey et al. 2004), across sectors (Balasubramanyam, Salisu & 
Sapsford 1999; Coe & Helpman 1995) and within a province (Aitken & Harrison 
1999; Audretsch & Aldridge 2009).  Therefore, the Government should consider the 
FDI spillover effect in applying FDI generating policies. 
 
1.2 Research Objective 
 
FDI spillover effect on firm productivity happens in a product market and a 
labour market across sectors and within a province. The higher relative wage offered 
to the employees can attract high skilled labourers, which considerably contributes to 
increasing a foreign firm’s business. However, this situation can decrease the 
productivity of local firms, which cannot obtain the best quality workers. If local 
firms cannot adjust to such situations, this will reduce their productivity; however, if 
they can adapt to this situation, for example by enhancing employees’ skill through 
training to absorb technology or knowledge spillover from FDI, they can increase 
their productivity and can possibly survive in domestic market competition.  
The impact of FDI spillover in a labour market on firm productivity is 
influenced by characteristics of some jobs at particular levels as a different number 
of job functions in each firm influences a total cost of the firm as the increased job 
functions requires a relatively high total cost (Benhabib & Spiegel 2005). However, 
to my best knowledge, there is no study investigating the FDI spillover effect on 
firm’s TFPG in the manufacturing sector by considering labour market competition 
and job characteristics. This study fills in the gap in the existing literature by 
measuring FDI spillover impact  on TFPG not only in a product market , as observed 
by Sari, Khalifah and Suyanto (2016), Suyanto and Salim (2013), Suyanto, Bloch 
and Salim (2012), Negara and Adam (2012), Suyanto and Salim (2010), and 
Suyanto, Salim and Bloch (2009), but also in a labour market with different job 
characteristics grouped into two main characteristics, production and non-production 
jobs, across sectors and within a province.  
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Indonesia is a country with uneven population distribution and economic 
development across Indonesian provinces. Provinces in Java Island covering only  
6% of Indonesian land area dominated the share of the national population of around 
57% n 2015
8
, while the rest of the provinces covering 94% of Indonesian land area 
had the population share of 43%.  Moreover, the economic development of across 
Indonesian provinces is uneven. The share of GDP of the provinces in Java Island 
was around 58% in 2015, while the share of GDP of the provinces in Maluku and 
Papua Islands was only around 2 %. These situations are expected to influence FDI – 
TFPG nexus as direct and indirect interactions between firms are most likely to 
happen locally (Aitken & Harrison 1999; Audretsch & Aldridge 2009) or in this case 
within a province. 
The impact of FDI inflow on TFPG is believed to be non-linear, as it depends 
on the level of human capital (Borensztein, Gregorio & Lee 1998; Fu & Li 2010; Xu 
2000). Since provincial human capital is a part of the provincial population and plays 
an important role in regional development (Capello & Nijkamp 2009; Gennaioli et al. 
2013) and firm productivity (Gennaioli et al. 2013), measuring the role of provincial 
human capital on FDI – TFPG nexus becomes necessary. The studies of the impact 
of human capital on FDI – TFPG or FDI – economic growth nexus have been 
undertaken using a country level study (Fu & Li 2010) and cross-country study 
(Borensztein, De Gregorio & Lee 1998; Xu 2000) and have demonstrated that human 
capital threshold exists and that differs across countries. However, no study has been 
located that investigates provincial human capital threshold in the FDI - TFPG nexus 
in a specific sector, such as in the Indonesian manufacturing sector. Therefore, this 
study addresses the gap in the current literature by measuring the impact of 
provincial human capital on provincial FDI - TFPG nexus in the Indonesian 
manufacturing sector. 
To attract FDI more effectively, an awareness of the factors that affect FDI 
location decision, by considering cultural differences or cultural distance between 
Indonesian provinces, becomes important as Indonesia has 1,340 tribes and 742 
languages, across 34 provinces and 17,504 islands. Various studies have investigated 
the factors that affect FDI location decision in several countries, such as China 
                                                          
8
  The data is based on projected population in 2015 sourced from BPS. 
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(Coughlin & Segev 2000; Huang & Dennis Wei 2016), Russia (Kayam, Yabrukov & 
Hisarciklilar 2013) and Vietnam (Hoang & Goujon 2014; Meyer & Nguyen 2005). 
These studies show that the dependency effect to attract FDI within sub-national 
regions exists, and therefore FDI inflow in a specific region can be determined by the 
characteristics of neighbouring regions within a country. However, no study has been 
located that examines the determinant factors of FDI inflow in the manufacturing 
sector by considering cultural differences between regions at a sub-national level. 
This study fills this gap in current literature by investigating the determinant factors 
of FDI inflow in multicultural Indonesian provinces. 
 
1.3 Research Questions 
 
This study investigates integrated research questions in which the aim is not 
only to investigate the spillover effect of FDI on TFPG of Indonesian manufacturing 
firms by considering job characteristics and the role of provincial human capital on 
FDI - TFPG nexus but also to investigate the factors that influence FDI location 
decision across Indonesian multicultural provinces. The key is that the formulation 
strategy to attract FDI should be in line with the measurement of the spillover effect 
of the presence of FDI, not only in the product market but also in the labour market 
by considering the role of provincial human capital.  
This study has three main Research Questions; each will be discussed in 
chapters 3, 4 and 5, respectively:  
1. What is the impact of FDI spillover on the TFPG of Indonesian 
manufacturing firms in product and labour markets across sectors and within 
a province by considering different kinds of job characteristics? 
2. What is the impact of provincial human capital on provincial FDI- TFPG 
nexus in the Indonesian manufacturing sector? 
3. What are the factors that influence FDI location decision in the Indonesian 
manufacturing sector by considering the cultural distance and provincial 
dependency between Indonesian provinces? 
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The three Research Questions are inter-connected, as follows. The 
measurement of the spillover effect of the presence of FDI on firms’ TFPG in 
product and labour markets should be supported by the measurement of the 
contribution of provincial human capital on the FDI - TFPG nexus. In the demand 
side to attract FDI, the investigation of the factors that influence FDI location 
decisions across Indonesian provinces, by considering provincial dependency, 
provides valuable information for government strategies to accelerate the inward FDI 
in Indonesia.  
 
1.4 Research Methodology 
 
This study uses a quantitative research method in which the data is analysed 
using statistically based methods to explain some phenomenon (Sukamolson 2010). 
The data is secondary data sourced from the Indonesian Central Bureau of Statistics 
covering the selected period from 1990 to 2014 consisting of firm-level data of 
Indonesian manufacturing firms and provincial data. The integrated data from firm 
level and provincial data in this study are used to answer the research questions that 
integrate firm and provincial level analysis. 
To calculate TFPG, this study applies stochastic frontier analysis (SFA) 
technique based on Kumbhakar, Wang, and Horncastle (2015) as it is able to control 
a symmetric disturbance  term and technical inefficiency (Aigner, Lovell & Schmidt 
1977; Arazmuradov, Martini & Scotti 2014; Meeusen & van den Broeck 1977). SFA 
is recommended over other techniques of productivity measurement, especially when 
the decomposition method is used to calculate TFPG (Kumbhakar, Wang & 
Horncastle 2015). 
There are four main econometrics methods used in this study in which each 
method applies a dynamic panel model to control the endogeneity problems and to 
control the possibility of the impact of FDI inflow or FDI spillover in a previous 
year. The study in the third chapter uses linear regression models, technical 
inefficiency function of  Battese and Coelli (1995) and dynamic panel model - two-
step system GMM, to investigate FDI spillover effects on TFPG of Indonesian 
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manufacturing firms in product and labour markets. The fourth chapter uses non-
linear regression models, dynamic and non-dynamic panel threshold regression 
models,  based on the maximum likelihood approach to investigate the role of 
provincial human capital on FDI – TFPG nexus. The study in the fifth chapter 
applies spatial econometric models; spatial autoregressive model (SAR), a spatial 
error model (SEM), a spatial durbin model (SDM), and a spatial autocorrelation 
model (SAC), to control the dependency effects between Indonesian provinces in 
investigating the determinant factors of FDI inflow across Indonesian provinces.  
 
1.5 Significance of the Study 
 
This thesis contributes to FDI literature in several ways. First, this study 
provides relatively more comprehensive findings of the impact of FDI spillover on 
TFPG of manufacturing firms than prior studies as this study measures FDI spillover 
impact not only through product market but also through the labour market. 
Moreover, this study investigates wage spillover effects with different job 
characteristics, production, and nonproduction jobs, across industries and within a 
province. 
Second, this thesis provides evidence of the role of provincial human capital in 
moderating the impact of FDI inflow on provincial TFPG in the manufacturing 
sector by measuring provincial human capital threshold. Using a variety of provincial 
human capital measurements, this study investigates the impact of provincial human 
capital directly on provincial TFPG and indirectly on FDI – TFPG nexus. The 
experimental findings of this study provide valuable information for Indonesian 
policymakers in maximising the benefits of the presence of foreign firms across 
Indonesian provinces. 
Third, this thesis provides an example of the model in investigating the factors 
that affect FDI location decision in an indigenous multicultural country after 
considering cultural heterogeneity and language distances between regions within a 
country. This study also investigates whether FDI inflow in one province is 
influenced by provincial characteristics in neighbouring provinces using a variety of 
distance measurements; geographical, economic, administrative, and cultural 
distances. Knowing the determinant factors that affect FDI location decision in a sub-
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national level is expected to support FDI generating strategies by prioritising the 
development of the factors that significantly influence FDI location decision across 
Indonesian provinces.  
This thesis integrates the investigation of FDI related studies that can benefit 
Indonesian policymakers in deciding FDI related policies. Since the Government of 
Indonesia has applied open economy policy since 1967 and have strived to attract 
FDI as much as possible since the mid-1980s,  the experimental findings of FDI 
inflow determinant factors across Indonesian provinces can support evidence-based 
policies to attract FDI across sectors and provinces. Such policies should be 
supported by other policies to ensure that the presence of FDI generates positive 
externalities to the Indonesian manufacturing sector. Such positive externalities 
occur if human capital across Indonesian provinces is able to optimise the presence 
of foreign firms such as the capability to absorb knowledge and technology spillover 
from foreign firms. Therefore, investigating the role of provincial human capital on 
TFPG becomes important in applying FDI policies for promoting FDI.  
 
1.6 Structure of the Study 
 
Chapter 2 describes the overview of FDI inflow and foreign investment across 
Indonesian economic sectors, manufacturing industries, and provinces. This chapter 
also discusses the definition of FDI and the reason behind the firm decision to choose 
FDI as a mean of their business development.  The main purposes of this chapter are 
to inform how much FDI inflows to each sector, each industry, and each province in 
Indonesia, and to inform which countries that significantly contribute to creating 
capital investment in Indonesia across sectors and provinces.    
Chapter 3 discusses FDI spillover effect on TFPG of Indonesian manufacturing 
sector in product and labour markets. This chapter aims to show the experimental 
findings of the investigation of the impact of FDI spillover represented by horizontal 
spillover, backward spillover, wage spillover in production jobs, and wage spillover 
in non-production jobs. This study also discusses the contribution of other factors 
such as Herfindahl - Hirschman Index, productivity gap,  and technology gap on the 
TFPG.  
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Chapter 4 shows the experimental findings of the role of provincial human 
capital on FDI – TFPG nexus in Indonesian manufacturing sector. This chapter aims 
to investigate whether provincial human capital influences FDI – TFPG nexus in the 
Indonesian manufacturing sector by measuring the threshold level of provincial 
human capital. This chapter also shows the impact of other provincial characteristics 
including provincial government size and information and technology infrastructure 
on provincial TFPG.  
Chapter 5 presents the experimental findings of the determinant factors of FDI 
inflow across Indonesian provinces by considering the influence of provincial 
dependency due to a variety of provincial distance concepts such as cultural 
heterogeneity distance and language distance between Indonesian provinces. The 
main purpose of this study is to know the factors affecting FDI location decision 
across Indonesian provinces.  
Chapter 6 discusses the conclusion and the policy implication of this thesis. 
The background of this study, the research method,  and the research findings are 
explained briefly. This chapter also answers the Research Questions and provides 
relevant policy recommendation to the Government of Indonesia based on the 
research findings of this study.  
Finally, the Appendix provides information on data description, industrial and 
provincial codes, and some detailed experimental findings of chapters 3 and 4.  This 
section aims to support the analysis of Chapters 3 and 4. 
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Chapter 2: The Overview of FDI Inflow in Indonesia 
 
 
2.1 Introduction 
 
The purpose of this chapter is to provide the statistical description of FDI 
inflow in Indonesia that can be used to support analysis of the following chapters. 
Such a description is important to provide comprehensive information about FDI 
inflow in Indonesia. This section addresses the questions; 1) how is the distribution 
of FDI inflow across sectors and provinces?; 2) how much is the contribution of FDI 
inflow on national capital formation compared to domestic investment?; 3) and 
which countries of foreign investors that significantly contribute to FDI inflow across 
sectors and provinces. 
Foreign Direct Investment (FDI) is the investment from a direct investor which 
is a resident in a country to have control, long-term strategic relationship and lasting 
interest in a direct investment enterprise located in another country outside direct 
investor’s country (Caves 1971; OECD 2008). Lasting interest can be achieved 
through having voting power at least 10% of the management of the direct 
investment enterprise. Voting power means that direct investors have the right to 
influence the management of the enterprise and retain its lasting interest. The kind of 
foreign direct investment enterprise can be in the form of subsidiaries (having at least 
50% of voting power), in the form of associates (having between 10% and 50% of 
voting power) or in the form of branch or quasi-corporations, in which 100% is 
owned by direct investment enterprises’ parents (OECD 2008).  
The benefit of FDI is to create a stable and long-term connection between the 
direct investor and direct investment enterprise between countries, which can be 
achieved by having direct control of the management of the enterprise in host 
economies. FDI benefits the economy of host countries if the policies of host 
economies are appropriate. The benefits include opening access to the international 
market, improving the technological development of host countries, and developing 
labour and financial sectors. There are several kinds of direct investors. Direct 
investors can be an ultimate controlling parent or intermediate parent of an 
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enterprise. The former means the parent of a non-resident enterprise and the later 
means the enterprise which is owned not only by the ultimate controlling parent of an 
enterprise but also by another non-resident direct investment enterprise (OECD 
2008). Further, the aim of firms engaging with suppliers or other competitors across 
national boundaries is to maximise their profit as well as to gain value-added 
activities through the exchange of non-materials assets (Dunning 2014). 
Firms decide to invest in other countries by considering three factors: 
ownership, location, and internalisation (OLI), or well known as OLI eclectic 
paradigm. OLI involves interdependency factors associated with cost-benefit analysis 
in cross border activities (Dunning 2014). Before investing abroad, a firm should 
consider the market competition against local firms, and other foreign firms
9
, already 
established in a host country. Foreign firms’ ownership, such as technical capability, 
trademarks, and intellectual capital
10
 should offset some weaknesses belonging to 
new entry foreign firms, such as asymmetrical information related to local suppliers’ 
network and local consumers’ preferences.  
Li et al. (2018) identify two characteristics of foreign firms based on two 
general types of a home country’s economic capability: developed countries and 
developing countries. They find that the ownership of firms from developed 
countries is characterised by having relatively high technology, marketing, and 
management strategies; the ownership of developing countries is characterised by 
having relational competence, adaptable capability with uncertainty and institutional 
hardship. Another important factor for a firm’s consideration before investing abroad 
is a location (Dunning 2015). The location is related to market competition, in which 
firms can choose to avoid or to face market competition and should be treated as an 
endogenous factor of internalisation or externalisation process (Boschma 2005; 
Cantwell 2009; Dunning 2009).   
The other factor that influences firms hoping to invest abroad, based on an OLI 
eclectic paradigm, is internalisation capability. This factor is related to the capability 
                                                          
9
  In this study foreign firms refer to the foreign direct investment enterprises. 
10
  The term intellectual capital, introduced by Stewart and Ruckdeschel (1998), explains intangible 
assets of firms. Intellectual capital is defined as the knowledge to transfrom raw materials into 
some more valuable products. The forms of intellectual capital is not only about the talent or the 
skills of the labourers, but also the capability to make a good relationship between workers and 
consumers.  
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of the firms to optimise the ownership of the firms, and the location of the host 
countries that makes production abroad more profitable than relying on exports or 
licensing to other independent firms (Buckley & Casson 1976; Dunning 1977, 1981, 
1993, 2013; Helpman, Melitz & Yeaple 2004; Hennart & HL Slangen 2015; 
Markusen 1995). Doing business outside a home country is more preferable than 
licensing if firms produce new products with high technology intensity or mostly rely 
on technology transfer from their parent’s firms (Chung 2001; Davidson & 
McFetridge 1984; Mansfield & Romeo 1980; Markusen 1995; Teece 1977; Wilson 
1977). The following sections describe the inward FDI and foreign investors across 
Indonesian economic sectors, manufacturing industries, and provinces. 
 
2.2 FDI Inflow across Indonesian Economic Sectors  
 
There are 13  economic sectors across provinces in Indonesia consisting of food 
crops and plantation; livestock; forestry; fishery; mining; manufacturing; electricity, 
gas and water supply; construction, trade, and repair; hotel and restaurant; transport, 
and storage and communication.In the manufacturing sector, there are 12 industries 
in Indonesia including food; textile; leather goods and footwear; wood; paper and 
printing; chemical and pharmaceutical; rubber and plastic; non-metallic mineral; 
metal; machinery and electronics; medical precision and optical instrument, watches 
and clock; and other industries (BPS 2016). 
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Figure 6  The Proportion of FDI Inflow across Indonesian Economy Sectors
11
 
Data Source: Indonesian Investment Coordinating Board (BKPM) (2016); processed by the author 
 
Figure 6 illustrates FDI inflow across Indonesian economic sectors. Of all 
economic sectors, the manufacturing sector has dominated annual FDI inflow 
between 2010 and 2015. The manufacturing sector has accepted total FDI inflow of 
US$ 439.546 billion or 50% of total FDI inflow. The highest FDI inflow in this 
sector occurred in 2013, with a total value of US$112.736 billion. Other sectors that 
have relatively large FDI inflow are electricity, gas and water, mining, and hotel and 
restaurant. The sector of electricity, gas, and water supply has a total FDI inflow of 
US$125.264 billion or 14% of total FDI inflow; this is followed by the Hotel and 
restaurant, and mining sectors reaching of US$78.292 billion and 75.193 billion, 
respectively. The sector that has the least FDI inflow is fishery, with US$ 913 billion. 
                                                          
11
  The proportion is based on FDI realisation on the basis of current prices. Inward FDI in 
manufacturing sector was $439,546 billion (manufacturing; $439,546 billion), (electricity, gas, and 
water supply; $125, 264 billion), (hotel and restaurant; $78,292 billion), (mining; $75,193 billion), 
(transport, storage and communication; $52,828 billion), (food crops and plantation; $35,021 
billion), (construction; $28,319 billion), (trade and repair; $24,160 billion), (other services; 
$11,162 billion), (real estate, industrial estates and business activities; $5,884 billion), (forestry; 
$1,518 billion), (livestock; 1,265 billion), (fishery; $913 billion). 
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Figure 7  The Proportion of FDI Inflow across Manufacturing Industries
12
 
Data Source: Indonesian Investment Coordinating Board (BKPM) (2016); processed by the auhor 
 
Figure 7 illustrates FDI inflow across Indonesian manufacturing industries. The 
chemical and pharmaceutical industry has received the highest FDI inflow of 
US$166.177 billion or 38% of total FDI inflow in the manufacturing sector, between 
2010 and 2015, followed by motor vehicle and other transport equipment industries, 
that received FDI US$ 92.873 billion. The other sectors that received a relatively 
large FDI inflow are metal, machinery and electronic industry and food industry, 
receiving of US$74.180 billion and US$ 29.754 billion, respectively. The industry 
that has received the least FDI inflow across manufacturing industries is wood, with 
US$ 1.340 billion. 
 
                                                          
12
   The proportion is based on FDI realisation on the basis of current prices. Inward FDI in food 
industry was $29,754 billion (food; $29,754 billion), (textile; $9,244 billion), (leather goods and 
footwear; $14,237 billion), (wood; $1,340 billion), (paper and printing; $18,358 billion), (chemical 
and pharmaceutical; $166,177 billion), (rubber and plastic; $18,552 billion), (non metallic mineral; 
$11,950 billion), (metal, machinery and electronic; $74,180 billion), (medical precision and optical 
instrument, watches and transport equipment; $92,873 billion), (other industry; $2,733 billion). 
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Figure 8  The Proportion of FDI Projects across Indonesian Economy Sectors
13
 
Data Source: Indonesian Investment Coordinating Board (BKPM) (2016); processed by the author 
 
Figure 8 illustrates the number and the proportion of FDI projects across 
Indonesian economy sectors. Of all economic sectors, manufacturing has dominated 
with 168,168 projects, or 43% of total projects between 2010 and 2016. The other 
sectors that have relatively high numbers of FDI projects are trade and repair, and 
hotel and restaurant, having a proportion of 19% and 15%, respectively. The 
livestock sector has the least numbers of FDI projects during this: 1,572. 
 
                                                          
13
   The proportion is based on FDI realisation. The number of FDI project of manufacturing was 
168,168 projects (manufacturing; 168,168), (electricity, gas, and water supply; 10,665), (hotel and 
restaurant; 58,379), (mining; 8,627), (transport, storage and communication; 11,075), (food crops 
and plantation; 11,374), (construction; 7,617), (trade and repair; 73,072), (other services; 32,155), 
(real estate, industrial estates and business activities; 2,063), (forestry; 1,734), (livestock; 1,572), 
(fishery; 1,605). 
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Figure 9  The Proportion of FDI Projects across Manufacturing Industries
14
 
Data Source: Indonesian Investment Coordinating Board (BKPM) (2016); processed by the author 
 
Figure 9 illustrates the number and the proportion of FDI inflow across 
Indonesian manufacturing industries. The chemical and pharmaceutical industry has 
dominated the number of FDI projects with around 44 thousand projects, or 31 % of 
the total number of FDI projects. The metal, machinery and electronic industry sector 
has experienced relatively large numbers of FDI projects of around 20 thousand 
projects or 20% of total FDI projects. 
 
                                                          
14
   The proportion is based on FDI realisation. The number of FDI projects of food industry was 
11,375 (food; 11,375), (textile; 5,865), (leather goods and footwear; 11,886), (wood; 1,538), 
(paper and printing; 1,688), (chemical and pharmaceutical; 44,565), (rubber and plastic; 9,245), 
(non metallic mineral; 2,961), (metal, machinery and electronic; 28,121), (medical precision and 
optical instrument, watches and transport equipment; 199), (other industry; 5,735). 
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Figure 10  The Proportion of Domestic Investment (DI) across Indonesian Economy Sectors15 
Data Source: Indonesian Investment Coordinating Board (BKPM) (2016); processed by the author 
 
Figure 10 illustrates the value and the proportion of domestic investment across 
Indonesian economy sectors. The manufacturing sector also has dominated the local 
investment receiving US$ 174.944 billion or 39% of the total local investment. The 
other sectors that received relatively high total local investment are electricity, gas 
and water supply, transport, storage, and communication, and construction, receiving 
about 26%, 15%, and 6% of total local investment between 2010 and 2015. 
Compared with FDI, the value of FDI is greater than that of local investment in 
the most sectors, including food crops and plantation, forestry, fishery, mining, 
manufacturing, electricity, gas and water supply, trade and repair, hotel and 
restaurant, real estate, industrial estate, and business activities. Local investment has 
dominated in the sectors of livestock and transport, storage and communication. 
                                                          
15
  The proportion is based on domestic investment realisation on the basis of current prices. 
Domestic investment in manufacturing sector was $439,546 billion (manufacturing; $439,546 
billion), (electricity, gas, and water supply; $174,944 billion), (hotel and restaurant; $21,200 
billion), (mining; $5,633 billion), (transport, storage and communication; $68,377 billion), (food 
crops and plantation; $19,615 billion), (construction; $27,202 billion), (trade and repair; $3,503 
billion), (other services; $4,991 billion), (real estate, industrial estates and business activities; 
$2,084 billion), (forestry; $668 billion), (livestock; 2,144 billion), (fishery; 86 billion). 
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Figure 11  The Proportion of Domestic Investment (DI) across Manufacturing Industries
16
 
Data Source: Indonesian Investment Coordinating Board (BKPM 2016); processed by the author 
 
Figure 11 illustrates the value and the proportion of domestic investment across 
Indonesian manufacturing industries. Of these, the chemical and pharmaceutical 
received the largest value of local investment between 2010 and 2015. Its total value 
was US$ 78.685 billion or 45% of total local investment in the Indonesian 
manufacturing sector. This value is more than twice than that of the food industry 
and about four times that of the local investment value of non-metallic mineral 
industry and metal, machinery, and electronic industry.  
 
                                                          
16
  The proportion is based on domestic investment realisation on the basis of current prices. 
Domestic investment in food industry was $31,945 billion (food; $29,754 billion), (textile; $3,834 
billion), (leather goods and footwear; $439 billion), (wood; $1,268 billion), (paper and printing; 
$11,075 billion), (chemical and pharmaceutical; $78,685 billion), (rubber and plastic; $8,365 
billion), (non metallic mineral; $17,360 billion), (metal, machinery and electronic; $18,194 
billion), (medical precision and optical instrument, watches and transport equipment; $1 billion), 
(other industry; $180 billion). 
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Figure 12  The Proportion of the Projects of Domestic Investment (DI) across Indonesian 
economy sectors
17
 
Data Source: Indonesian Investment Coordinating Board (BKPM) (2016); processed by the author 
 
Figure 12 illustrates the number and the proportion of projects of domestic 
investment. The manufacturing sector has dominated the numbers of local 
investment projects between 2010 and 2015. The proportion of its project numbers is 
49 % or almost half of the total local investment projects. This gap with from sectors 
is large, as the second largest proportion (the hotel and restaurant sector) shared only 
11 % of total local investment projects. This data shows that the domination of the 
manufacturing sector in the local investment projects is similar to that of FDI 
projects.  
 
                                                          
17
   The proportion is based on domestic investment realisation. The number of domestic investment 
projects of manufacturing was 6,800 projects (manufacturing; 6,800), (electricity, gas, and water 
supply; 5,538), (hotel and restaurant; 7,315), (mining; 763), (transport, storage and 
communication; 2,692), (food crops and plantation; 6,800), (construction; 2,095), (trade and 
repair; 5,561), (other services; 1,751), (real estate, industrial estates and business activities; 285), 
(forestry; 450), (livestock; 1,458), (fishery; 450). 
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Figure 13  The Proportion of the Projects of Domestic Investment (DI) across Manufacturing  
Industries
18
 
Data Source: Indonesian Investment Coordinating Board (BKPM) (2016); processed by the author 
 
Figure 13 illustrates the number and the proportion of domestic investment 
across manufacturing industries. The chemical and pharmaceutical industry 
dominated the number of projects of local investment. Its share is 38% between 2010 
and 2015, around three times greater than that of the food industry (17%), rubber and 
plastic industry (17%), and metal, machinery, and electronics industry (12%). This 
data shows that the chemical and pharmaceutical industry dominated not only the 
value of FDI inflow but also the number of projects for both FDI and local 
investment. 
 
 
 
 
                                                          
18
   The proportion is based on domestic investment realisation. The number of domestic investment 
projects of food industry was 5,785 (food; 5,785), (textile; 1,371), (leather goods and footwear; 
776), (wood; 498), (paper and printing; 1,203), (chemical and pharmaceutical; 12,723), (rubber 
and plastic; 3.905), (non metallic mineral; 1,519), (metal, machinery and electronic; 3,932), 
(medical precision and optical instrument, watches and transport equipment; 7), (other industry; 
402). 
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Figure 14  The Trends of FDI, FDI in the Manufacturing Sector, DI, DI in the Manufacturing 
Sector, and Total Investment 
19
Data Source: Indonesian Investment Coordinating Board (BKPM) (2016); processed by the author 
 
Figure 14 illustrates the trend of FDI and local investment in Indonesia. 
Between 1991 and 2002, the trends of total FDI and FDI in the manufacturing sector 
fluctuated; while the trends of total local investment and local investment in the 
manufacturing sector were relatively more stable than FDI. The local investment 
shows a significant contribution to total investment creation, at the time when the 
total value of FDI and FDI in the manufacturing sector decreased significantly in 
1994, 1996 and 1997. The local investment decreases significantly when the 
financial crisis hit Indonesia and other some Asian countries in 1998.  
Since 1998, local investment shows an increasing trend but still cannot reach 
the same value as that prior to 1998. Additionally, the values of local investment, 
both total investment and investment in the manufacturing sector, are still lower than 
that of FDI inflow The trends of local investment decreased slightly in 2014 and 
2015.  
Since 2001, the trends of total national investment, total FDI and FDI in the 
manufacturing sector, increased moderately but their values are far below their 
values prior to 2000. As with local investment, the values of total national 
investment, total FDI, and FDI in the manufacturing sector, also decreased in 2014 
and 2015. 
                                                          
19
  The value of FDI in 1996 is not included to show the distinct different trends. 
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2.3 FDI Inflow across Indonesian Provinces 
 
 
Figure 15 Provinces of Indonesia and Inward FDI in Indonesian Provinces in 2014
20
 
Data Sources: http://www.geocurrents.info; processed by the author  
 
 
Figure 15 illustrates various provinces of Indonesia and FDI inflows in 
Indonesian provinces in 2014. There are five main regions in Indonesia;  
1. Sumatra Island, which comprises ten provinces (Aceh, Sumatera Utara, 
Sumatera Barat, Riau, Jambi, Bengkulu, Sumatera Selatan, Bangka 
Belitung, Kepulauan Riau, and Lampung).  
2. Java and Bali Islands, seven provinces (Banten, Jakarta, Jawa Barat, 
Jawa Tengah, Yogyakarta, Jawa Timur, and Bali).  
3. Kalimantan Island, five provinces (Kalimantan Barat, Kalimantan 
Tengah, Kalimantan Timur, Kalimantan Selatan, and Kalimantan 
Utara).  
4. Sulawesi Island, six provinces (Sulawesi Utara, Gorontalo, Sulawesi 
Tengah, Sulawesi Barat, Sulawesi Selatan, and Sulawesi Tenggara).  
5. East Indonesia region, six provinces (Nusa Tenggara Barat, Nusa 
Tenggara Timur, Maluku Utara, Maluku, Papua Barat and Papua).  
                                                          
20
  The data is based on FDI realisation on the basis of current prices. The original map is taken from 
http://www.geocurrents.info. The FDI data is obtained from Indonesian Investment Coordinating 
Board 
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Provinces in Java Island received the highest FDI inflow between 2010 and 
2015. Jawa Barat received the highest FDI inflow of US$ 29.168 billion or around 
20% of total FDI during that period. Jakarta is the second largest recipient province 
of US$ 26.081 billion or around 18% of total FDI. Banten and Jawa Timur also 
received a relatively large proportion of FDI of around 10% and 9%, respectively. 
The province that received the least proportion of FDI inflow is Sulawesi Barat, of 
around 0.04%, followed by Gorontalo of around 0.05%. Sulawesi Barat and 
Gorontalo are both located on Sulawesi Island. 
The manufacturing sector received a significantly large proportion of FDI 
inflow in the western region of Indonesia. This proportion became less significant 
with the move to the middle and eastern regions of Indonesia. In West Java, the 
proportion of the annual average of FDI inflow in the manufacturing sector was 
around 91%. In Jakarta, the second largest recipient province of total FDI inflow, the 
proportion was around 75%, which is less than Riau that received around 87% of 
total FDI inflow. In Kalimantan Timur and Sulawesi Tengah, the proportion was 
around 21.25% and 80 %, respectively. 
In general. the results show that the distribution of FDI is centralised in the 
western region of Indonesia. The proportion of FDI inflows to this region is above 
50% of total FDI inflow. The Indonesian manufacturing sector was the most 
favoured sector for foreign investors, especially in the western region of Indonesia, 
reaching above 70% of total FDI inflow during the period discussed. These figures 
show that the distribution of FDI of Indonesian manufacturing sector was not equal 
among Indonesian regions.  
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2.4 Foreign Investors in Indonesia 
 
This section describes home countries of FDI across sectors based on the 
number of projects and the total value of FDI inflow. Figure 2.7 shows the annual 
average numbers of projects of the top 15 home countries established in Indonesia, 
and Figure 2.8 shows the annual average value of FDI of top 15 home countries’ 
inflows to Indonesia. 
 
 
Figure 16 The Number of FDI Projects Based on the Home Country from 1991 to 2016
21
 
Data Source: Indonesian Investment Coordinating Board (BKPM) (2017), processed by the author 
 
As shown in Figure 16, most FDI projects in Indonesia between 1991 and 2016 
come from Asian countries. Singapore dominated the total number of projects of 
11,028, followed by Japan and South Korea, with the total numbers of 8,411 and 
8,049, respectively. These countries form 49% of the total FDI projects in Indonesia. 
Other countries in the top 15 are Malaysia (3,559 projects), China (3,232), British 
Virgin Islands (2,431), Netherlands (1,908), Australia (1,905), Hongkong (1,893), 
USA (1,601), United Kingdom (1,601), Taiwan (1,540), India (982), Germany (960), 
and France (856). 
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Figure 17 The Value of FDI Based on the Home Country from 1991 to 2016 in US$ million
22
 
Data Source: Indonesian Investment Coordinating Board (BKPM) (2017); processed by the author 
 
In terms of FDI value, Asian foreign investors still dominate FDI inflows to 
Indonesia (BKPM 2017). The total investment of the top 15 home countries from 
Asia between 1991 and 2016 reached the value of around US$370 billion or 55% of 
total foreign investment. Among Asian countries, Japan and Singapore contribute the 
highest proportion of total foreign investment, 36% and 9.2, respectively. European 
countries listed in the top 15, including the British Virgins Islands and the United 
Kingdom; USA reached the total foreign investment of US$ 232 billion or 35% of 
total foreign investment. Among European countries and the USA, the British Virgin 
Islands reached the highest share of 23% of total foreign investors. The other 
countries from Asian and Europe listed at the top 15 of the highest investing 
countries in Indonesia are Germany (3.3%), Netherlands (2.7%), Thailand (1.54%), 
Malaysia (1.4%), Hongkong (1.1%), Australia (0.55%), and China (0.52%). Two 
countries from Africa listed at the top 15 are Liberia (4.6%) and Mauritius (0.9%). 
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2.5 Foreign Investors across Indonesia Manufacturing Industries 
 
Table 1 illustrates the highest investment in manufacturing industries of each 
home country from 2010 to 2015. The table shows that advanced countries, such as 
Japan, Germany, and the US, mostly invest in motor vehicles and other transport 
equipment in Jawa Barat province. Meanwhile, FDI from developing countries 
including Jordan, Malaysia, Saudi Arabia, Iraq, Turkey, The Philippines, India, 
Brunei Darussalam, Afghanistan, Uzbekistan, Bangladesh, Egypt, and Nigeria 
mostly invest in chemical and pharmaceutical, food, textile, and wood industries 
located in Java and Sulawesi Islands.  
Other countries, such as Australia and New Zealand mostly invest in chemical 
and pharmaceutical and food industries located in Kalimantan Timur and Jawa Barat. 
The countries from Africa, such as Nigeria and Egypt, mostly invest in textile and 
wood industries. The countries from America outside the US, such as Canada and 
Argentina, mostly invest in food and leather goods and footwear industries located in 
Banten and Jakarta provinces. The investors from European and the United Kingdom 
outside Germany, Luxembourg, Norway, Sweden, Russia, and the Czech Republic 
mostly invest in chemical and pharmaceutical, food, and rubber and plastic industries 
located in Java and Sulawesi Islands. 
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Table 1 The highest FDI Inflow in the Manufacturing Industries of each Home Country from 
2010 to 2015. 
Home Country  
District/Regency 
with the highest FDI 
inflow from each 
home country 
Province with 
the highest FDI 
inflow from each 
home country 
Industrial sector with 
the highest FDI inflow 
from each home country 
The 
Investment 
Value (in US$ 
thousand)  
Japan Karawang Regency Jawa Barat 
Motor Vehicles & Other 
Transport Equip. Industry 
4,219,664 
South Korea Cilegon City Banten 
Metal, Machinery & 
Electronic Industry 
3,004,525 
United Kingdom Banggai Regency Sulawesi Tengah 
Chemical and 
Pharmaceutical Industry 
2,506,338 
Singapore 
Ogan Komering Ilir 
Regency 
Sumatera Selatan Food Crops & Plantation 637,681 
Australia Bontang City Kalimantan Timur 
Chemical and 
Pharmaceutical Industry 
628,088 
Taiwan Siak Regency Riau 
Paper and Printing 
Industry 
615,018 
Germany Bogor Regency Jawa Barat 
Motor Vehicles & Other 
Transport Equip. Industry 
304,441 
Netherlands Purwakarta Regency Jawa Barat 
Chemical and 
Pharmaceutical Industry 
300,000 
The British Virgin 
Islands 
Sukoharjo Regency Jawa Tengah 
Chemical and 
Pharmaceutical Industry 
246,083 
Jordan Gresik Regency Jawa Timur 
Chemical and 
Pharmaceutical Industry 
234,785 
Seychelles Pelalawan Regency Riau 
Paper and Printing 
Industry 
192,887 
Malaysia Medan City Sumatera Utara 
Chemical and 
Pharmaceutical Industry 
162,495 
Luxembourg Batam City Kepulauan Riau 
Metal, Machinery & 
Electronic Industry 
160,800 
Hong Kong 
(SAR) 
Bekasi Regency Jawa Barat Food Industry 155,131 
Switzerland Pasuruan Regency Jawa Timur Food Industry 135,913 
Italy Subang Regency Jawa Barat 
Rubber and Plastic 
Industry 
118,802 
People's Republic 
of China 
Karawang Regency Jawa Barat 
Rubber and Plastic 
Industry 
100,000 
France Bekasi Regency Jawa Barat Food Industry 98,929 
United States of 
America 
Bekasi City Jawa Barat 
Motor Vehicles & Other 
Transport Equip. Industry 
96,775 
Cayman Island Batam City Kepulauan Riau 
Metal, Machinery & 
Electronic Industry 
87,823 
Mauritius 
Kutai Kartanegara 
Regency 
Kalimantan Timur Food Industry 81,685 
Mauritania Seruyan Regency 
Kalimantan 
Tengah 
Food Industry 68,492 
Turkey Bogor Regency Jawa Barat Textile Industry 55,597 
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Home Country  
District/Regency 
with the highest FDI 
inflow from each 
home country 
Province with 
the highest FDI 
inflow from each 
home country 
Industrial sector with 
the highest FDI inflow 
from each home country 
The 
Investment 
Value (in US$ 
thousand)  
Belgium Makassar City Sulawesi Selatan Food Industry 52,804 
The Philippines Depok City Jawa Barat Food Industry 37,300 
New Zealand Bekasi Regency Jawa Barat Food Industry 29,457 
Saudi Arabia Serang Regency Banten 
Chemical and 
Pharmaceutical Industry 
28,800 
India Cirebon Regency Jawa Barat Textile Industry 13,637 
Poland Bandung Regency Jawa Barat Food Industry 11,200 
Bulgaria Surabaya City Jawa Timur 
Rubber and Plastic 
Industry 
10,752 
Spain Semarang City Jawa Tengah 
Chemical and 
Pharmaceutical Industry 
10,480 
Brunei 
Darussalam 
Purwakarta Regency Jawa Barat 
Leather Goods & 
Footwear Industry 
10,460 
Afghanistan Bogor Regency Jawa Barat Textile Industry 8,141 
Cyprus Bekasi Regency Jawa Barat 
Metal, Machinery & 
Electronic Industry 
7,572 
Western Samoa Serang Regency Banten 
Leather Goods & 
Footwear Industry 
6,675 
Austria Tangerang Regency Banten 
Metal, Machinery & 
Electronic Industry 
4,304 
Thailand Bogor Regency Jawa Barat 
Non-Metallic Mineral 
Industry 
4,187 
Marshall Islands Gresik Regency Jawa Timur 
Chemical and 
Pharmaceutical Industry 
4,155 
Bahamas Karanganyar Regency Jawa Tengah 
Chemical and 
Pharmaceutical Industry 
4,111 
Norway East Jakarta City Jakarta 
Paper and Printing 
Industry 
3,110 
Canada North Jakarta City Jakarta Food Industry 1,950 
Denmark Semarang City Jawa Tengah Other Industry 1,063 
Iraq Cirebon Regency Jawa Barat 
Chemical and 
Pharmaceutical Industry 
1,050 
Sweden Badung Regency Jawa Barat 
Metal, Machinery & 
Electronic Industry 
828 
Uzbekistan  South Jakarta City Jakarta Food Industry 700 
Bangladesh Tangerang City Banten Textile Industry 300 
Russia Jepara Regency Jawa Tengah Other Industry 242 
Sri Lanka Palu City Sulawesi Tengah 
Chemical and 
Pharmaceutical Industry 
213 
Egypt Bogor Regency Jawa Barat Wood Industry 199 
Nigeria South Tangerang City Banten Textile Industry 150 
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Home Country  
District/Regency 
with the highest FDI 
inflow from each 
home country 
Province with 
the highest FDI 
inflow from each 
home country 
Industrial sector with 
the highest FDI inflow 
from each home country 
The 
Investment 
Value (in US$ 
thousand)  
Argentina Tangerang Regency Banten 
Leather Goods & 
Footwear Industry 
110 
Vietnam Serang Regency Banten 
Metal, Machinery & 
Electronic Industry 
50 
Yemen  Deli Serdang Regency Sumatera Utara 
Chemical and 
Pharmaceutical Industry 
20 
Qatar Banyuasin Regency Sumatera Selatan 
Chemical and 
Pharmaceutical Industry 
3 
Czech Republic Semarang City Jawa Tengah Other Industry 0.1 
 
Note: The investment value is the highest investment value of each home country among Indonesian 
districs/regencies 
Data Source: Indonesian Investment Coordinating Board (BKPM) (2016); processed by the author 
 
 
2.6 Foreign Investors across Indonesian Provinces  
 
Each province has different characteristics that influence FDI location decision, 
and foreign investors from different countries have different preferences when 
choosing a province for investment. Mapping the distribution of home country of 
FDI across Indonesia provinces is will provide information about which home 
country characteristics dominate FDI inflow in each province.  
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Table 2 The Highest FDI of each Indonesian Province from 2010 to 2015. 
Indonesian Province Home Country 
The Investment 
Value in 
US$ thousand 
% of 
Investment 
Aceh British Virgin Islands 356,195.3 0.04 
Bali British Virgin Islands 14,737,470.2 1.68 
Banten Singapore 17,618,040.9 2.00 
Bengkulu UK 266,307.2 0.03 
Yogyakarta British Virgin Islands 1,823,108.0 0.21 
Jakarta Singapore 42,117,380.6 4.79 
Gorontalo British Virgin Islands 197,765.0 0.02 
Jambi Hong Kong 281,994.0 0.03 
Jawa Barat Japan 88,425,210.0 10.06 
Jawa Tengah Japan 3,222,452.1 0.37 
Jawa Timur Singapore 12,120,649.9 1.38 
Kalimantan Barat Singapore 3,576,181.2 0.41 
Kalimantan Selatan Singapore 1,915,111.9 0.22 
Kalimantan Tengah Singapore 8,494,642.0 0.97 
Kalimantan Timur Australia 10,846,785.0 1.23 
Kalimantan Utara Malaysia 1,079,137.5 0.12 
Kepulauan Bangka Belitung Malaysia 509,078.7 0.06 
Kepulauan Riau Singapore 9,901,667.4 1.13 
Lampung South Korea 1,483,962.4 0.17 
Maluku South Korea 417,250.0 0.05 
Maluku Utara Singapore 4,611,180.6 0.52 
Nusa Tenggara Barat Netherlands 9,547,919.8 1.09 
Nusa Tenggara Timur China 505,881.9 0.06 
Papua USA 19,794,606.0 2.25 
Papua Barat Singapore 1,139,111.3 0.13 
Riau Singapore 5,036,844.5 0.57 
Sulawesi Barat South Korea 346,004.9 0.04 
Sulawesi Selatan Canada 3,256,352.4 0.37 
Sulawesi Tengah UK 20,050,705.6 2.28 
Sulawesi Tenggara China 673,434.4 0.08 
Sulawesi Utara Singapore 622,053.4 0.07 
Sumatera Barat Singapore 262,752.6 0.03 
Sumatera Selatan Singapore 9,812,645.6 1.12 
Sumatera Utara Singapore 13,582,772.3 1.54 
 
Note: The investment value is the highest investment value in each Indonesian province 
Data Source: Indonesian Investment Coordinating Board (BKPM) (2016); processed by the author 
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Table 2 illustrates the highest share of investment in each province, based on 
home country, summarised as follows: 
 The British Virgin Islands dominated the share of investment in Aceh, 
Bali, Daerah Istimewa Yogyakarta, and Gorontalo.  
 Singapore reached the highest FDI share in Banten, Jakarta, Jawa 
Timur, Kalimantan Barat, Kalimantan Selatan, Kalimantan Tengah, 
Kepulauan Riau,Riau, Maluku Utara, Papua Barat, Sulawesi Utara, 
Sulawesi Barat, Sulawesi Selatan, and Sumatera Utara.  
 Japan experienced the highest FDI in Jawa Barat and Jawa Tengah.  
 UK reached the highest proportion of FDI in Bengkulu and Sulawesi 
Tengah.  
 Australia dominated FDI inflow in Kalimantan Timur.  
 Malaysia experienced the highest FDI in Kalimantan Utara and 
Kepulauan Bangka Belitung.  
 South Korea reached the highest FDI in Lampung, Maluku, and 
Sulawesi Barat. 
 Netherlands reached the highest FDI in Nusa Tenggara Barat.  
 Canada, USA, and China experienced the highest FDI in Sulawesi 
Selatan, Papua, and Sulawesi Tenggara, respectively.  
 The British Virgin Islands mostly invested in Bali.  
 Meanwhile, investors from Singapore, Japanese, and the UK mostly 
invested in Jakarta, Jawa Barat, and Sulawesi Tengah, respectively. 
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2.7 Conclusion 
 
FDI in Indonesia is dominated by the manufacturing sector and mostly 
located in Java Island. Of the manufacturing sector, the chemical and pharmaceutical 
industry has received the highest FDI share followed by motor vehicle and other 
transport equipment industries.  Of Indonesian provinces, Jawa Barat and Jakarta has 
received the largest proportion of inward FDI of around 49%. Meanwhile, Sulawesi 
Barat and Gorontalo have received the least proportion of inward FDI of around 
0.09%. In terms of the home country,  Singapore, Japan, and Korea have dominated 
the share of FDI inflow in Indonesia.  Most FDI from Japan and Korea inflows to 
Jawa Barat and Banten. Meanwhile, FDI from Singapore mostly inflows to Sumatera 
Selatan. The countries outside Asia that contribute significantly to FDI share are the 
United Kingdom and Australia where they mostly invest in Sulawesi Tengah and 
Kalimantan Timur, respectively.  
The data show that the distribution of FDI inflow is uneven across Indonesian 
provinces. The provinces located the nearby capital city, Jakarta, gain more FDI than 
the other provinces. The geographical distance between Indonesia and home country 
of foreign investors also affects FDI inflow. It can be seen from the data that FDI 
inflow from Asian countries on average is larger than FDI inflow from other regions. 
 
 
 
 
 
 
 
  
53 
 
Chapter 3: FDI Spillover Effects on the TFPG of 
Indonesian Manufacturing Firms: Product and Labour 
Market Analyses 
 
 
3.1  Introduction 
In chapter 2, the overview of FDI inflow including foreign investment across 
sectors and provinces in Indonesia has been described. This chapter provides 
evidence-based research on the impact of FDI spillover on TFPG not only through 
product market but also through labour market by considering different job 
characteristics. 
Foreign direct investment (FDI) promotion strategies are commonly adopted 
by developing countries to accelerate economic growth and increase local technology 
capabilities (Borensztein, De Gregorio & Lee 1998; Jordaan & Rodriguez-Oreggia 
2010). Inflow FDI is widely known to be a contributor to increased tax revenue, job 
opportunities, and the diffusion of knowledge and technology in host countries 
(Barry & Bradley 1997; Karlsson et al. 2007). Direct technology transfer through 
FDI enables the introduction of new, advanced technologies from foreign firms to 
their local counterparts, leading to improvements in productivity and efficiency in 
local firms through indirect technology diffusion (Caves 1974; Ali, Cantner & Roy 
2016; Findlay 1978; Kim 2014; Keller & Yeaple 2003; Kokko 1996; Smeets 2008; 
Ubeda & Pérez-Hernández 2016).  
Several previous studies provide evidence of both direct and indirect effects of 
FDI. Direct effects result from supply chain activities among foreign and local firms 
in the form of capital formation, employment, trade, and technology transfer (Ruane 
& Ugur 2004; Blalock & Gertler 2008; Wang & Blomstrom 1992); whereas indirect 
effects are manifested in spillovers of information, technology, and wages from 
foreign firms (Kim 2014; Lipsey & Sjöholm 2004; Ruane & Ugur 2004; Wang & 
Blomstrom 1992). Beyond technology spillover, the indirect effects of FDI include 
the diffusion of advanced management and marketing strategies through labour 
mobility, demonstration of technology, and horizontal and vertical supply chain 
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linkages (Ben Hamida & Gugler 2009; Blomström & Kokko 1998; Fosfuri, Motta & 
Rønde 2001; Kokko & Kravtsova 2008; Kugler 2006; Nicolini & Resmini 2011; 
Saggi 2006). 
There is no consensus in the literature on the benefits of FDI to a host 
economy. One known negative impact is the crowding out of local firms, caused by 
their limited capacity to compete with foreign firms in the local market (Aitken & 
Harrison 1999; Javorcik 2006). However, FDI spillover can also generate positive 
effects to local firms through technology transfer (Fatima 2015; Le & Pomfret 2011), 
or the generation of market concentration and technical efficiency (Blomström 1986; 
Mastromarco & Ghosh 2009). Such differences are attributed to the differing 
characteristics of the host countries
23
, including the physical and human capital 
endowments of their economies (Aitken & Harrison 1999; Javorcik 2008).  
Following an era of import substitution
24
, Indonesia adopted open economic 
policies in 1967, through Act No. 1
25
 dealing with foreign investment. The 
Indonesian Government had followed an import substitution policy during the oil 
boom period, (from the mid-1970s until the beginning of the 1980s), stipulating that 
mandated manufacturing firms must use a specified minimum proportion of local 
materials. There was a special focus on protecting the rice producing and 
manufacturing sectors in this approach (Pangestu, Rahardja & Ing 2015). However, 
as oil prices declined significantly in the early 1980s, the Indonesian Government 
changed to an outward-looking policy.  
Some investment-related rules and requirement procedures, such as tariff 
reductions and duty exemptions, were relaxed and a larger number of industries were 
opened to FDI; these were followed by currency devaluation and export 
diversification strategies to lessen the country’s dependence on oil resources and to 
promote exports in other sectors (Dhanani & Hasnain 2002; Pangestu, Rahardja & 
Ing 2015). As a consequence, FDI inflows to Indonesia increased significantly, from 
US$0.1 billion in 1981 to around US$22 billion in 2017. This positive trend is 
                                                          
23
   A host economy is a local economy where foreign firms establish their firms. 
24
   Import substition is a government policy that focuses on producing own goods and services, 
without importing from other countries.  
25
   This Act was altered to Act No. 25 in 2007   
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expected to continue as the Indonesian Government strives to attract foreign 
investment that will support local economic development (BKPM 2015).  
The manufacturing sector received the highest portion of FDI inflow, from 
45% in 2010 to 60% in 2017; this sector contributed significantly to the national 
GDP in 2016-17. In 2016, according to the United Nation Statistics Division, the 
contribution of the Indonesian manufacturing sector to the nation’s GDP was 23%, 
internationally the fourth largest after South Korea (29%), China (27%) and 
Germany (23%).
26
 Such a significant contribution indicates this is a valuable area in 
which to investigate FDI spillover effects on the total factor productivity growth 
(TFPG) of the Indonesian manufacturing sector.  
Studies of FDI spillover effects in Indonesian manufacturing are limited and 
have returned mixed findings. Several studies investigate the effects on firm 
productivity through the product market based on cross-sector analyses, using firms’ 
output as the main proxy of FDI spillover. Sari, Khalifah, and Suyanto (2016) show 
that horizontal FDI spillover has had a positive impact on TFPG in the 
manufacturing sector. Blalock and Gertler (2008) find it has positively affected local 
suppliers by generating a lower price of the material inputs of local suppliers. At a 
sectoral level, FDI spillover has positively affected the TFPG of the chemical, 
pharmaceutical and garment industries (Suyanto, Bloch & Salim 2012; Suyanto, 
Salim & Bloch 2009), but negatively affected the electronic industry (Suyanto, Bloch 
& Salim 2012). Suyanto and Salim (2013) show that horizontal FDI spillover has 
negatively affected the technical efficiency change of local firms in the 
pharmaceutical industry, while backward spillover has had a positive impact on 
changes in their technical efficiency. 
A study by Lipsey et al. (2004) investigates FDI spillover effects through the 
labour market in Indonesia, rather than on firms’ TFPG, focusing on the impact of 
FDI on the wages of local firms. They find that FDI has a positive impact on general 
wages at provincial and industrial levels. As wage-setting can be affected by factors 
other than productivity, such as the unemployment rate, unemployment benefits,
27
 
                                                          
26
   www. kemenperin.go.id     
27
   In Indonesia there is no ‘unemployment benefit’. This term can be used to refer to the provincial 
minimum wage in each city or province in Indonesia. 
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the wages paid by other firms, housing prices, and local amenities (Akerlof 1982; 
Roback 1982), the contribution made by FDI spillover is questionable. The 
investigation of such impact, together with the effect of FDI spillover through the 
product market, is important, as more comprehensive information about FDI 
spillover effects on the TFPG of the local manufacturing sector is needed, 
particularly for Indonesian policymakers who are deciding national development 
strategies.  
As noted in Chapter 1, this study contributes to the literature by investigating 
FDI spillover effects on TFPG, not only through the product market as observed by 
Sari, Khalifah & Suyanto (2016); Suyanto & Salim (2013); Suyanto, Bloch & Salim 
(2012), Negara & Adam (2012), Suyanto & Salim (2010), and Suyanto, Salim & 
Bloch (2009)], but also through labour markets across sectors and within a province. 
This research is significant for three further reasons: 
1. This is the first study to investigate FDI spillover effects on the TFPG of 
the manufacturing sector through the labour market in which wage 
spillover is classified into wage spillover in production jobs and wage 
spillover in non-production jobs.  
2. The time period considered in this study is both more recent and longer 
than those considered in previous studies,
28
 covering observations over the 
25 years from 1990 to 2014. 
3. This study uses a dynamic panel regression model by applying the system 
generalised method of moments (GMM), which has not been used in any 
related studies in Indonesia
29
. This approach produces more consistent 
estimates than ordinary least square (OLS) and generalised least square 
(GLS) and has more precision and fewer bias estimates than first-difference 
GMM (Blundell & Bond 1998).  
                                                          
28
   Other studies include Osada (1994) 1985–1990; Aswicahyono (1998) 1975–1993; Timmer (1999) 
1975–1995); Vial (2006) 1988–2000; Ikhsan_Modjo (2006) 1988–2000; Suyanto, Salim and 
Bloch (2009) 1988–2000; Suyanto, Bloch and Salim (2012) 1988–2000; Suyanto & Salim (2013) 
1990–1995; and Sari, Khalifah and Suyanto (2016) 2003–2009.  
 
29
  The studies by Suyanto, Salim and Bloch (2009) use fixed and random effects and first-difference 
GMM; Suyanto and Salim (2013) fixed and random effects; Suyanto and Salim (2010) fixed 
effect; Suyanto, Bloch and Salim (2012) fixed and random effects; (Sari, Khalifah and Suyanto 
(2016) maximum likelihood; and Negara and Adam (2012) fixed effect and first-difference GMM. 
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This chapter is organised as follows: Section 3.2 provides a review of the 
literature relating to TFPG and FDI spillover. Section 3.3 develops hypotheses based 
on the literature review. In section 3.4, the data description and methods used in this 
study are presented. Section 3.5 provides the empirical framework related to variable 
constructions. Section 3.6 presents the results, and a discussion followed by 
conclusions and policy implications appears in Section 3.7.  
 
3.2  Literature Review  
This chapter consists of three main issues which are total factor productivity 
growth (TFPG), FDI spillover, and FDI spillover effect on TFPG. Following 
subsections of this chapter discuss a review of prior related studies including the 
definition of TFPG and FDI spillover. 
 
3.2.1 Total Factor Productivity Growth 
 
Total factor productivity growth is defined as the difference between the rates 
of change of outputs and inputs (Kumbhakar, Wang & Horncastle 2015; Syverson 
2011). There are three approaches to define and measure TFPG: neoclassic, growth 
accounting, and decomposition. The neoclassical approach treats TFPG as the 
residual of the regression of the production function; growth accounting specifies 
TFPG as technological progress; and the decomposition approach constructs TFPG 
as the accumulation of three sources of productivity: technical change, technical 
efficiency change, and scale efficiency change (Margono & Sharma 2006). 
This study uses the decomposition approach to determine whether an increase 
of TFPG may be attributed to a shift in the production frontier, the technical 
efficiency or the scale of efficiency. The use of a decomposition approach benefits 
policymakers in order to know the main source of TFPG construction (Kumbhakar, 
Wang & Horncastle 2015).  
There are two common methods used in the decomposition approach: 
nonparametric and parametric. The nonparametric method applies a distance function 
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from the frontier to calculate the technical change, the scale of efficiency change, and 
the technical efficiency change; the parametric method uses econometric 
assumptions to calculate TFPG such as the normal distribution of random 
disturbances. Data envelope analysis (DEA), a term first used by Charnes, Cooper, 
and Rhodes (1978), is one of the nonparametric techniques used to calculate TFPG 
and technical efficiency and uses a divisia index (Kumbhakar, Wang & Horncastle 
2015).   
Two common characteristics of DEA are the flexibility to use more than one 
dependent variable, and the ability to decide the structural function that affects the 
dependent variable, before calculating technical efficiency and TFPG. A well known 
parametric technique is the stochastic frontier approach (SFA), introduced by Aigner, 
Lovell, and Schmidt (1977) and Meeusen and van den Broeck (1977). Two common 
characteristics of SFA are the use of econometric assumptions, such as independent 
and identically distributed random variables, and the need to decide the structural 
function of regression based on the theoretical framework before measuring technical 
efficiency and TFPG. This study uses SFA as it applies an econometric estimation of 
the fundamental technology (Kumbhakar, Wang & Horncastle 2015).  
Estimating TFPG based on the decomposition approach consists of 
determining the technical change, the technical efficiency change, the scale of 
efficiency, and the allocative efficiency (Kumbhakar, Wang & Horncastle 2015).
30
 
The technical change represents the shift in the production frontier, showing the 
output changes of two periods as a result of the marginal output of each input. The 
technical efficiency change measures the improvement in the relative position of 
each firm from its production frontier, given the same input or input minimisation 
management with the same output. The scale of efficiency change explains the 
economies of scale of each firm and shows how much a firm benefits in terms of the 
increase in value when the number of inputs increase (Ikhsan-Modjo 2006; Sari, 
Khalifah & Suyanto 2016). The allocative efficiency measures efficiency based on 
the input price used in the production process (Kumbhakar, Wang & Horncastle 
2015).  
                                                          
30
   This study does not calculate allocative efficiency since the available data of capital is only used in 
currency measurement.  
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The measurement of TFPG based on the input-output orientation can be done 
using the input-oriented approach and output-oriented approach. The input-oriented 
approach measures TFPG by minimising the number of input factors of the 
production function such as capital and labour for a given output, whereas the 
output-oriented approach calculates TFPG by maximising the output of the firms for 
a given input (Kumbhakar, Wang & Horncastle 2015). This study uses the output-
oriented approach to maximise the possible TFPG that can be obtained when the 
number of input factors of the production function is given.  
Studies have shown different levels of contribution of different sources of 
TFPG. Onder, Deliktas, and Lenger (2003) calculate TFPG in the Turkish 
manufacturing sector at a provincial level using SFA and find that positive TFPG is 
determined mainly by technical change. They and Ikhsan-Modjo (2006) show that 
technical change was the main driver of positive TFPG and the change in technical 
efficiency is been found to negatively contribute to TFPG. Using the DEA technique 
with cross-country data, Coelli and Rao (2005) find that technical change contributes 
more to TFPG formation than technical efficiency change. Such findings provide 
useful information for policymakers on the importance of the technological 
capability of manufacturing firms for increasing their TFPG.  
Other studies of the Indonesian manufacturing sector find different results for 
TFPG measurements. Using the growth accounting approach with divisia index 
numbers, Vial (2006) finds that the average TFPG from 1989 to 1995 was 5.36%. 
Using the same method, Aswicahyono, Bird, and Hill (1996) find that the average 
TFPG at the beginning of the liberalisation period, 1986 to 1991, was 2.1%. Osada 
(1994) finds that the TFPG from 1987 to 1990 was 7.5%, and Timmer (1999) finds 
that the average TFPG from 1975 to 1995 was 3%. These results show different 
TFPG values in the same years of data observation. Differences in reported TFPG 
are also evident in studies employing the decomposition approach. Ikhsan-Modjo 
(2006), using SFA, shows that the TFPG in the manufacturing sector in the periods 
1988 to 1992, 1993 to 1996, and 1997 to 2000 were 2.70%, 2. 99%, and -0.56% 
respectively. These results show that variations in the TFPG can occur due to the 
variation in the method and the time periods used in the studies. 
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The two main approaches used in previous studies to calculate the TFPG of the 
manufacturing sector are growth accounting and decomposition. DEA is most 
popular when using the nonparametric technique, whereas SFA is preferred when 
using the parametric technique. From a policy perspective, the decomposition 
approach is preferred as it can uncover main sources to construct positive TFPG 
(Kumbhakar, Wang & Horncastle 2015). Among decomposition approaches, SFA is 
accepted to be the most appropriate to construct TFPG as it uses the econometric 
method to calculate the elements of TFPG (Kumbhakar, Wang & Horncastle 2015).  
 
3.2.2 Definition and Characteristics of FDI Spillover 
 
The TFPG of firms is determined by the input factors of the production 
function, managerial capabilities, and technology diffusion or transfer, generated 
through internal and external resources (Felipe 1999). Key internal resources that 
affect TFPG are human capital and total investment on fixed capital. External 
resources include firms’ interaction such as international trade, supply chain 
activities, and innovation capabilities (Balasubramanyam, Salisu & Sapsford 1999; 
Coe & Helpman 1995; Grossman & Helpman 1991; Kohpaiboon 2009).  
Interactions between local and foreign firms have both direct and indirect 
effects. Direct effects are those caused by direct trade-related activities between 
firms; for example, local suppliers need to increase their output to meet a foreign 
firm’s order. Indirect effects occur as an externality of direct effects, which happen 
through the market and non-market mechanisms (Harris 2009). Indirect effects in 
market mechanisms are externalities of a project of a foreign firm that may involve a 
local firm in the host economy, and where the advantage or disadvantage of the 
project is not an intended outcome (Moran, Graham & Blomstrom 2005). An 
example of an indirect effect is knowledge spillover, caused by the training of local 
suppliers by foreign firms  (Aitken, Harrison & Lipsey 1996; Balasubramanyam, 
Salisu & Sapsford 1999; Coe & Helpman 1995). Indirect effects through non-market 
mechanisms are motivated by the need of local firms to survive in a competitive 
market, such as through product imitation and labour mobility which may impact 
positively, negatively or insignificantly on firm performance depending on capital 
intensity, production scale, labour quality, technology gaps, market concentration 
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and firm characteristics (Aitken, Harrison & Lipsey 1996; Le & Pomfret 2011). 
Additionally, the indirect effect of the interaction between foreign and local firms 
can be in the form of knowledge or technology transfer as a result of knowledge 
leaked from foreign parent firms to their local affiliates. Such indirect effects through 
both market and non-market mechanisms are known as FDI spillover effects, or 
residual benefits of FDI
31
 (Globerman 1979; Harris 2009; Javorcik 2006; Sjöholm 
1999).  
From a process perspective, FDI spillover can be categorised as vertical or 
horizontal. Vertical spillover is the indirect impact of the presence of FDI through 
supply chain linkages between foreign and local firms. It may result from inter-
industry linkages, which provide opportunities for local firms to access new markets 
and create new agglomerations and may lead to the development of innovations 
(Anwar & Nguyen 2010; Samirana Pattnayak & Thangavelu 2011). Horizontal 
spillover occurs as FDI externalities through competition between local and foreign 
firms in the same market (Javorcik 2006; Kokko 1996) and may happen when there 
is a gap or difference in wages or technological levels (Driffield 1996; Findlay 
1978).  
Vertical spillover can be backward or forward. Backward spillover happens 
when foreign firms support their local suppliers by training and sharing knowledge 
with them to improve the quality and increase the quantity of their output. It does not 
guarantee positive externalities if the local firms lack the capacity to absorb new 
technology introduced by foreign firms or to adopt new technology into their existing 
practices (Harris 2009); further, the import of intermediary inputs by foreign firms 
may not result in increased demand for local suppliers or productivity gain through 
FDI spillover (Rodr et al., 1996). Forward spillover happens when local firms buy 
intermediate products from foreign firms resulting in positive externalities such as 
knowledge of sales management (Le & Pomfret 2011). Blalock and Gertler (2008) 
find that forward spillover increases welfare gains to the local firms as foreign firms 
sell relatively cheaper intermediary materials to them.  
                                                          
31
  The term ‘residual benefit from FDI’ is used by Harris (2009) to define FDI spillover.  
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FDI spillover effects can be influenced by the geographical proximity of firms: 
local firms sited in the vicinity of foreign firms gain the greatest benefit (Aitken & 
Harrison 1999; Le & Pomfret 2011) through knowledge transfer or knowledge 
exchange (Gennaioli et al. 2013). In addition, infrastructure such as roads and 
railways constructed by foreign firms benefit all neighbouring firms that can then use 
such infrastructure to increase their own productivity (Le & Pomfret 2011). It is 
expected that FDI spillover influences growth at a provincial level (Jordaan & 
Rodriguez-Oreggia 2010), although Le and Pomfret (2011) find that the impact on 
productivity across provinces is less significant than across sectors and that the small 
effect of FDI spillover across provinces can be covered by the large effect of FDI 
spillover across sectors. This suggests that it is necessary to control for provincial 
FDI spillover when investigating the impact of FDI spillover on firm productivity.  
 
3.2.3 Effects of FDI Spillover on TFPG in Product and Labour Markets 
 
Foreign firms have ownership-specific advantages over local firms, such as 
superior technical capability, advanced managerial and marketing skills, international 
market networks, research and development (R&D) capability, and capital 
endowment. These advantages enable them to compete with local firms in the local 
market (Dunning 1980; Harris 2009; Pfaffermayr & Bellak 2000). Such advantages 
enable them to offset market disadvantages they face as a result of asymmetric 
information about suppliers’ networks and consumer behaviour in the local market 
(Dunning 1980, 2001; Driffield 1996).  
Studies of FDI spillover effects on firm productivity in a product market return 
diverse results. A few studies find that FDI has positive spillover effects on local 
firms productivity (Branstetter 2006; Delpachitra & Dai 2012; Dimelis & Louri 
2004; Haskel, Pereira & Slaughter 2007; Kathuria 2001; Lai, Peng & Bao 2006; 
Suyanto, Salim & Bloch 2009), while others find negative or insignificant effects 
(Aitken, & Harrison 1999; Delpachitra & Dai 2012; Driffield 2001; Haddad & 
Harrison 1993; Konings 2001; Ruane & Ugur 2004; Xu, B & Wang 2000). A few 
other studies find mixed results depending on whether the spillover is horizontal or 
vertical (backward or forward) and the proportion of the foreign share in a firm 
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(Fatima 2015; Javorcik 2006; Sari, Khalifah & Suyanto 2016; Suyanto & Salim 
2013).  
Studies also offer mixed results of FDI spillover effects resulting from firm 
productivity in Indonesia. Using the stochastic frontier production function and 
focusing on the chemical and pharmaceutical sector, Suyanto, Salim, and Bloch 
(2009) find that horizontal spillover positively contributes to technical change but 
does not contribute to changes in technical efficiency or scale of efficiency. They use 
several different sets of determinant factors of a firm’s technical inefficiency 
including horizontal FDI spillover, which leads to invalid interpretations when 
comparing each determinant factor. For the same sector, Suyanto and Salim (2013) 
find evidence of negative horizontal spillover effects and positive backward spillover 
effects. For the Indonesian food processing sector, Suyanto and Salim (2010) find 
that horizontal spillover has a positive contribution to technical efficiency change but 
a negative contribution to technical change. They find the opposite results in the 
electronic and machinery sector, where horizontal spillover has a positive effect on 
technical change but a negative effect on technical efficiency change.  
In a comparative study of the garment and electronic sectors, Suyanto, Bloch, 
and Salim (2012) find that the impact of backward and forward spillovers on 
technical efficiency is positive in the garment sector but negative in the electronics 
sector. They use input-output tables to define the coefficient of the input-output 
interaction of intermediary products among multiple sectors in Indonesia. Since the 
input-output table in Indonesia is static for long periods,
32
 the validity of the 
coefficient estimation is questionable.  
Several studies using aggregated data of the manufacturing sector find 
statistically significant effects of FDI spillover. Negara and Adam (2012) find that 
forward spillovers contribute positively and statistically significant to TFPG, but 
backward spillover effects are statistically insignificant. Sari, Khalifah, and Suyanto 
(2016) find that productivity gains from horizontal spillover are positive and 
statistically significant, but from backward spillovers is negative and statistically 
different from zero. Like Suyanto, Bloch, and Salim (2012), Negara and Adam 
                                                          
32
 The reported Input-Output Table is updated every five years on average.  
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(2012) and Sari, Khalifah and Suyanto (2016) use the available input-output tables, 
which are updated only every five years on average.  
From a labour market perspective, the wage spillover effects of FDI vary 
across countries. In Indonesia, using cross-sectional data analysis, Lipsey et al. 
(2004) find that FDI positively affected general wages at provincial and industrial 
levels in 1996. Hoi and Pomfret (2010) find that the presence of foreign firms 
influences the wage rates of local firms in Vietnam. Similarly, Driffield and Girma 
(2003) find that an increase in wages set by foreign firms results in higher wages for 
local firms in the UK electronics sector. In contrast, Aitken, Harrison, and Lipsey 
(1996) find that wage spillover effects in Mexico and Venezuela are statistically 
insignificant and that an increase of foreign firms’ wage rates does not necessarily 
increase the wage rates of local firms. In addition, the presence of foreign firms in 
the UK is found to have increased wage inequality among local firms (Driffield & 
Taylor 2000) but has generated negative externalities on the wage rate of local 
exporting firms in Ireland (Barry, Görg & Strobl 2005).  
There is no study that systematically investigates the impact of FDI spillover 
on TFPG through the labour market. The experimental findings observed by Kumar, 
Webber, and Perry (2012) and Wakeford (2004) show that real wages can affect 
firms’ productivity in Australia. They use the ratio of the total industrial output over 
the total number of workers as a proxy for firms’ productivity. Kumar, Webber, and 
Perry (2012) argue that increased real wages generate higher work effort due to the 
higher opportunity cost of job loss. Furthermore, differences in real wages across 
firms induce labour mobility, which in turn affects firms’ productivity (Fosfuri, 
Motta & Rønde 2001; Glass & Saggi 2002; Urban 2010). As labour mobility can 
occur between foreign and local firms, any increased average wage of foreign firms 
is expected to affect the TFPG of the aggregated manufacturing firms. This current 
study fills a gap in the literature by investigating FDI spillover effects on TFPG 
through the labour market.  
In summary, FDI spillover consists of vertical and horizontal spillover effects 
in product and labour markets through the market and non-market mechanisms. 
Vertical spillover effects are caused by forward and backward linkages of supply-
chain activities, whereas horizontal spillover effects result from competition among 
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firms in both product and labour markets. The impact of FDI spillover on local firms’ 
productivity and wage setting varies, depending on whether it is vertical or 
horizontal, the type of market (product or labour) where competition occurs, the unit 
of analysis (sector, industry, province or country), and the location of the firms 
(geographical proximity).  
 
3.3 Hypothesis Development 
This study investigates FDI spillover effects on TFPG in the Indonesian 
manufacturing sector and tests whether spillover effects of FDI on TFPG occur 
through vertical or horizontal linkages among firms and whether there are different 
spillover effects on product and labour markets across sectors and provinces.  
 
3.3.1 The Effects of Horizontal and Backward FDI Spillovers 
 
FDI spillover occurs in product markets through horizontal linkages among 
firms when foreign firms compete with local firms or other foreign firms in the same 
market. Foreign firms adopt various strategies to compete with local firms and other 
foreign firms that are already established in the local market. One strategy is to 
optimise any ownership-specific advantages, such as technical capability (Dunning 
1993) through knowledge or technology transfer from their foreign parent firms 
(Sjöholm 1999). Such transfers may result in leakage of knowledge or technology to 
local or other foreign firms, and in turn, leads to increased productivity in these firms 
in local markets (Sjöholm 1999; Wang & Blomstrom 1992).  
Further, the technology used by foreign firms that is more sophisticated than 
the technology used by local firms leads to increased competition between foreign 
and local firms in the local market. Local and other foreign firms adopt adjusted 
strategies, such as the more efficient use of technology and resources and the 
adoption of new technologies, management, and marketing methods to stay 
competitive. Such adjusted strategies may result in higher firm productivity for both 
local and foreign firms (Blomström & Kokko 1998).  
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The other channel of FDI spillover is through backward spillover where 
foreign and local firms interact in supply-chain activities (Balasubramanyam, Salisu 
& Sapsford 1999; Coe & Helpman 1995). A foreign industry may place increased 
demands on its local suppliers and also increase demands for quality. Such demands 
for both quantity and quality may lead local businesses to enhance their 
technological capabilities through quality control and specific operational training 
provided by the foreign firms, leading to increased productivity (Blomström & 
Kokko 1998). In such conditions, it is expected that backward spillover will generate 
a positive effect on local firm productivity.  
This study investigates the effects of horizontal and backward FDI spillover on 
the TFPG of Indonesian manufacturing firms by examining the following 
hypotheses: 
H1a: Horizontal FDI spillover has a positive and statistically 
significant impact on TFPG of Indonesian manufacturing firms. 
H1b: Backward FDI spillover has a positive and statistically 
significant impact on TFPG of Indonesian manufacturing firms.  
 
3.3.2 Wage FDI Spillover Effects  
 
Experimental studies have found that the presence of foreign firms leads to an 
increase in the average wages of employees in local firms (Driffield & Girma 2003; 
Hoi & Pomfret 2010; Lipsey, Robert E. et al. 2004; Lipsey, Robert E & Sjoholm 
2001). However, an increase in wages does not always represent a firm’s real 
productivity (Abowd et al. 2005; Naylor 1998; Syverson 2011).  
Foreign firms tend to pay higher salaries to their employees than local firms 
(Fosfuri, Motta & Rønde 2001; Girma, Greenaway & Wakelin 2001; Glass & Saggi 
2002; Görg & Greenaway 2004; Görg, Strobl & Walsh 2007; Urban 2010). Such 
higher salaries are needed to overcome the market disadvantage to foreign businesses 
and to attract skilled local labour (Driffield 1996), which is likely to lead to higher 
productivity than in local firms. To compete with foreign firms in the labour market, 
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local firms need to be able to offer wage rates relatively close to those offered by 
foreign firms. The increase of wages may motivate workers to be more productive, 
decrease labour turnover, reduce workers’ collective action, and attract highly skilled 
workers (Akerlof 1982; Katz 1986). However, there is no systematic study which 
examines the impact of wage FDI spillover on a firm’s TFPG.  
The characteristics of some jobs at particular levels are believed to affect the 
productivity of employees and managers in formal or nonformal jobs (Bloom & Van 
Reenen 2007; Gennaioli et al. 2013; Lucas 1978; Porta & Shleifer 2008; Syverson 
2011). Employees with different skills and functions compete in different specific 
labour markets (Dolmat & Connel 1994; Roback 1982). The allocation of workers in 
different occupations such as research and production increases costs (Benhabib & 
Spiegel 2005) that influences the added value of the firm’s products and TFPG. 
However, there is no study considering different job characteristics when 
investigating spillover effects on TFPG.  
It is expected that wage FDI spillover has a statistically significant effect on 
firms’ TFPG for both production and non-production jobs. This study examines FDI 
spillover effects on TFPG through labour market using the following hypothesis: 
H1c: Wage spillover from foreign firms in both production and non-
production jobs have a statistically significant impact on TFPG 
of Indonesian manufacturing firms 
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3.3.3 Provincial Spillover Effects on TFPG 
  
Geographical proximity facilitates knowledge spillover from foreign to local 
firms, as direct and indirect interactions among firms are most likely to happen 
locally (Aitken & Harrison 1999; Audretsch & Aldridge 2009). The positive effect of 
provincial FDI spillover on firms’ TFPG may not be captured when the negative 
impact of spillover across sectors on firms’ productivity is very large (Aitken & 
Harrison 1999). This study focuses on provincial spillover on firms’ TFPG through 
the labour market since a viable input-output table at the provincial level from which 
to construct a proxy of FDI spillover through the product market is not available in 
Indonesia.  
Labour market competition can occur within geographical boundaries (Dolmat 
& Connel 1994) since labour market characteristics are influenced by factors such as 
the quantity and quality of human capital (Ehrenberg & Smith 2015). In addition, 
wage settings may differ across provinces, as each will have a different level of trust 
among local people which determines the number of locals that can be employed 
(Bloom, Sadun & Van Reenen 2012). As labour market competition takes place 
within geographical boundaries, it can also apply to wage spillover when an increase 
in the average wage of foreign firms in a province stimulates local firms to increase 
their wages too.  
This study investigates the impact of provincial FDI spillover on TFPG of 
Indonesian manufacturing firms by testing the following hypothesis: 
H1d: Provincial FDI wage spillover has a positive and statistically 
significant impact on TFPG of Indonesian manufacturing firms 
in both production and non-production jobs 
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3.4 Research Method 
This section presents the data description, including the sources of data and the 
construction of the research model.  
3.4.1 Data Description 
 
This study uses unbalanced panel data focussing on firm level data of 
Indonesian manufacturing sector from 1990 to 2014. The source is the annual survey 
of the Indonesian manufacturing sector conducted by the Indonesian Central Bureau 
of Statistics. This period is chosen since a uniform standard measurement of fixed 
capital is available only during these dates.
33
 Data on annual foreign and domestic 
direct investment inflow was obtained from the official website of the Indonesian 
Investment Coordinating Board (BKPM). Value-added, fixed capital values, output, 
FDI, and domestic investment are deflated using the wholesale price index. 
Meanwhile, salary is deflated using the consumer price index (CPI). Table 3 provides 
the summary statistics of the data used in the study.  
 
 
 
 
 
 
 
 
 
                                                          
33
  The process of data collection started in 2015. Indonesian manufacturing firm level data is 
available only up to 2014.  
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Table 3 Summary Statistics
34
  
Variable Unit No of 
Observations 
Mean Standard 
Deviation 
Minimum Maximum 
Value Added  Rupiah35 550877 15. 68506 2. 265503 3. 079114 26. 80349 
Labour People 550901 11. 10864 1. 186414 9. 305651 18. 56955 
Capital36  Rupiah 372094 15. 53696 2. 342843 1. 52326 32. 41094 
Gross Output Rupiah 550351 17. 78027 2. 115912 2. 350128 27. 97917 
Salary for 
Production Unit 
Rupiah 535078 15. 15102 1. 930252 2. 146351 24. 87427 
Salary of Non-
production Unit 
Rupiah 433925 14. 04513 2. 180475 2. 146351 23. 97796 
Foreign Direct 
Investment (FDI) 
Rupiah 523552 24. 17874 1. 984075 13. 13721 31. 68151 
Domestic 
Investment (DI) 
Rupiah 503170 23. 55766 1. 967422 14. 66848 28. 01113 
 
Notes:  Value added is the pecuniary additional value (in rupiah) derived by converting the input into 
output in each firm within total observed firms. Labour is the number of workers in each firm 
within the total observed firms. Capital is the pecuniary replacement value. Gross output is the 
pecuniary value resulting from the production process. Salary of the production unit is the 
annual total salary of workers who work in production-related jobs. Salary of non-production 
jobs is the annual total wage/salary of other workers. Foreign Direct Investment is the annual 
FDI inflow in each industry. Domestic investment (DI) is the annual domestic investment 
inflow in each industry.  
 
Data Source: Indonesian Central Bureau of Statistics (BPS) (2016); processed by the author 
Based on the two-digit ISIC classification, the Indonesian manufacturing sector 
has 23 different sectors
37
 with different numbers of firms appearing in each sector 
each year.
38
 Since the ISIC classification changed twice, in 1999 and 2010, the ISIC 
code needs to be standardised for the period of interest, 1990 to 2014. Consequently, 
this study uses the ISIC code from the period 1999 to 2009 as the standard for all 
periods. The lists of ISIC code is provided in Appendix C.  
                                                          
34
  The unit measurement of the variables except for Labour  is in Rupiah. The unit  measurement of 
Labour is the number of people. All the data have been converted into natural logarithm. All the 
data in summary statistics are in natural logarithm. 
35
   Rupiah is the currency of Indonesia.  
36
   Appendix B shows the sensitivity analysis of fixed capital replacement  
37
   See Appendix C  
38
   1990 (16536 fims), 1991(16494 firms ), 1992 (17648 firms), 1993 (18163 firms), 1994 (19017 
firms), 1995 (21551 firms), 1996 (22997 firms), 1997 (22386 firms), 1998 (21423 firms), 1999 
(22070 firms), 2000 (22174 firms), 2001 (21396 firms), 2002 (21146 firms), 2003 (20324 firms), 
2004 (20685 firms), 2005 (20729 firms), 2006 (29468 firms), 2007 (27998 firms), 2008 (21551 
firms), 2009 (24468 firms), 2010 (23345 firms), 2011 (23370 firms), 2012 (23592 firms), 2013 
(23698 firms), 2014 (24529 firms). Appendixes H, I and J illustrate the total number of observed 
firms, the number of observed local firms, and the number of observed foreign firms, respectively. 
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To avoid the biased estimates, the outliers of variables used in this study were 
identified by using the Chebyshev theorem
39
 (Amidan, Ferryman & Cooley 2005). 
Appendix G illustrates that there are no outliers in the data used in this current study.  
 
3.4.2 Empirical Framework 
 
Total Factor Productivity Growth  
Research in this thesis calculates TFPG using SFA for several reasons. First, 
SFA considerably controls the noises that affect the production function. Second, it 
deals with unbalanced panel data which is typical of the data characteristics of this 
study. Third, it is able to define the elasticity of output with respect to each input 
factor such as labour and capital (Aigner, Lovell & Schmidt 1977; Arazmuradov, 
Martini & Scotti 2014; Meeusen & van den Broeck 1977). Fourth, it is recommended 
over other techniques of productivity measurement especially when the 
decomposition method is used to calculate TFPG (Kumbhakar, Wang & Horncastle 
2015) 
This study adopts the model of Kumbhakar, Wang, and Horncastle (2015) to 
construct TFPG. Value added is the function of labour, capital,
40
 and time.  
     (     )    (    )        (1) 
where     is the value added of the firm i (i=1,... N) in period t (t=1,... T).     is a 
vector of j inputs of production function (j=1,... k). t is the time variable to control a 
trend and    is output-oriented technical inefficiency with the constraint     . The 
vector of input (   ) consists of    , the number of workers; and    , fixed capital.  
Using SFA, a half normal disturbance term which represents technical 
inefficiency is separated from the normal error term (Kumbhakar, Wang & 
Horncastle 2015). The following equation (2) is a generic SFA model:   
                           (2) 
                                                          
39
  It uses p1 =0. 1 and p2=0. 01 
40
  The input factors are chosen based on the least standard errors of TFPG construction.  
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Equation (1) is converted into a standard linear regression model in equation 
(2). Where   is a constant.   is the marginal output of     relative to         are the 
normal error term and     is a half normal disturbance term.  
Since SFA requires a specific function, this study uses the translog production 
function to calculate TFPG as it represents production possibility frontiers which 
have a precise universal similarity of production (Christensen, Jorgenson & Lau 
1973).  
           ∑           
 
 
 ∑ ∑                              (3) 
where     is the value added of firm i in year t.      is the explanatory variable n in 
firm i in year t.      is the explanatory variable k in firm i in year t. To accommodate 
technical change, the time variable t and its interaction with other explanatory 
variables are included in the model.   is the general error term, which consists of    , 
normal error term, and,    , half normal error term.                 
The following is the base model for the technical inefficiency function using 
the translog production function.  
      
     ∑           
 
 
 ∑ ∑                      
 
 
    
  
 ∑                              (4) 
where     is value added i (i=1,... N) in period t (t=1,... T).     is the factor of 
production function i (i=1,... N) in period t (t=1,... T).     is the random error of the 
stochastic frontier.      is a half normal error.  
In this study, TFPG construction is based on the decomposition method, which 
consists of technical change, the scale of efficiency change, and technical efficiency 
change. Technical change measures the changes in output between two periods as a 
result of the marginal output of each input (Kumbhakar, Wang & Horncastle 2015). 
Technical change construction is derived from the accumulation of the marginal 
effect of output with respect to time and each input factor. Equations (5) and (6) 
below show technical change.  
               ∑                  (5)  
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    (   )
  
         (6) 
where      is a technical change of firm i (i=1,... N) in period t (t=1,... T).     is a 
vector of selected input factors of the production function of firm i (i=1,... N) in 
period t (t=1,... T).  
The return to scale RTSit is defined as follows:  
      
    (     )
      
          (7) 
∑    *
    (     )
      
   
⁄  + 
          
(          )  
       (8) 
where       is a return to scale at firm i (i=1,... N) in period t (t=1,... T).     is the 
proportion of each marginal output of input factors relative to return to scale.  
The scale of efficiency change explains the economics of scale of each firm. It 
shows the profit to the firm measured by the increase in products value when the 
number of inputs increase (Ikhsan-Modjo 2006; Sari, Khalifah & Suyanto 2016). The 
scale of efficiency change is as follows:  
      (       )∑           (9) 
where       is the scale of efficiency change at firm i (i=1,... N) in the period t 
(t=1,... T).  
According to Kumbhakar, Wang, and Horncastle (2015), the other source of 
TFPG construction is technical efficiency change. This measures output 
improvement relative to the maximum output of the production frontier, given the 
number of inputs, held constant. Technical efficiency change is a function of half 
normal disturbances and time period. The following equations show how it is 
computed:  
      [ (   (    )  ]       (10) 
       
       
  
    ̂ ̂      (  (   ))     (11) 
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where       is a technical efficiency change of firm i (i=1,... N) in period t (t=1,... 
T).   ̂ is the predicted parameter of technical inefficiency. Technical inefficiency is a 
non-positive random variable that has characteristics of the half-normal distribution.  
TFPGit = TCit + SEit + TECit       (12) 
Finally, the TFPG of the firm i (i=1,... N) during the period t (t=1,... T) is the 
sum of the technical, scale of efficiency, and technical efficiency changes. In other 
words, it is the addition of the results of equations (5), (9) and (11).  
 
FDI Spillover and Control Variables 
The FDI spillover variables in this study are horizontal, wage, and backward 
spillover. Horizontal spillover captures FDI spillover caused by competition between 
foreign and local firms, or among foreign firms, in the product market. This study 
calculates horizontal spillover following Blalock and Gertler (2008): 
      
∑        
∑      
        (13) 
where      is the horizontal FDI spillover in sector j (j=1... k) in year t (t=1,... T). 
       is the output of foreign firm i (i=1,... n) in sector j in year t (t=1,... T).      is the 
output of firm i (i=1,... k) in sector (j=1... k) in year t (t=1,... T).  
The increase in the wage rate of foreign firms considerably affects local firms’ 
TFPG through competition in the labour market. If the supply of skilled labour in the 
local labour market is limited, an increase in the demand for skilled labour is 
expected to raise the wage rate of foreign firms and reduce the proportion of skilled 
labourers in local firms.  
This study uses employee wages of foreign firms and local firms directly as a 
proxy of wage FDI spillover. Hoi and Pomfret (2010) use the ratio of employees in 
foreign and local firms as a proxy of wage FDI spillover. A limitation of this is that 
while the number of its employees is associated directly with the number of job 
functions needed by a firm, it does not directly reflect the wages of the employees. 
This study uses the ratio of the average wage of foreign firms in each sector over the 
average wage of all firms in the same sector as a proxy of wage spillover to control 
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the ratio of the average total wage provided by foreign firms to that provided by all 
firms in the sector. Equations (14) and (15) compute wage spillover:  
                     
                                                      
                                                   
 (14) 
     
∑          
        
   
    
∑      
        (15) 
where      is wage spillover (j=1... k) in year t (t=1,... T).          is wage of a 
foreign firm i (i=1,.... n) in sector j (j=1,.... k) in year t (t=1,... T).    is wage of firm 
i (i=1,.... n) in sector j (j=1,.... k) in year t (t=1,... T).         is the number of foreign 
firms i (i=1,.... n) in sector j (j=1,.... k) in year t (t=1,... T).     is the number of all 
firms in sector j (j=1,.... k) in year t (t=1,... T).  
Equation (16) measures wage spillover in sector i in province p in year t:  
      
∑           
         
   
     
∑       
       (16) 
where       is wage spillover in sector j (j=1... k) in province p (p=1,…q) in year t 
(t=1,... T).           is foreign firms i in sector j in province p in year t.      is the 
wages of firm i in sector j in province p in year t.          is the number of foreign 
firms in sector j in province p in year t.      is the number of all firms in sector j in 
province p in year t.  
This study controls job characteristics that may affect the impact of wage 
spillover on TFPG. The available information on Indonesian manufacturing 
industries classifies jobs as production or non-production. The former focuses on 
product manufacturing and the latter on management and support (BPS 2017). The 
following equations show wage spillover in production and non-production jobs. 
Backward spillover captures the indirect effects of trade interactions between foreign 
firms and local suppliers. To measure backward spillover effects, this study uses the 
formula adopted by Samirana Pattnayak and Thangavelu (2011) and Suyanto and 
Salim (2013), as follows: 
      
       
∑        
   
        
∑          
      (17) 
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where,     is backward spillover in sector j (j=1,.... k) in year t (t=1,... T).         
is the expenditure of raw material of local firm i in year t.        is raw material 
expenditures of foreign firms in sector j in year t.          is the output of firm i in 
year t.  
This study does not investigate forward FDI spillover effects on TFPG as the 
construction of forward FDI spillover requires a consistent method of constructing 
the input-output table. This is not possible as in Indonesia different methods have 
been used to construct input-output tables before and after 2010, and these tables are 
updated only every five years on average.  
Research in this thesis uses control variables that affect TFPG, including the 
Herfindahl- Hirschman Index (HHI) (Le & Pomfret 2011; Suyanto, Salim & Bloch 
2009), technology gap (Ali, Cantner & Roy 2016; Cheng 2012; Wang & Blomstrom 
1992; Xu, H, Lai & Qi 2008), productivity gap (Cheng 2012; Liu, Agbola & Dzator 
2016), inward FDI and inward DI (Delpachitra & Dai 2012; Fernandes & Paunov 
2012), firms’ age (Suyanto 2009), export-import dummy variables,41 and time trends.  
The Herfindahl- Hirschman Index is included in the model to control market 
concentration effects on firm TFPG. It shows the impact of local firms’ market share 
in each sector of the manufacturing sector: the higher the Herfindahl- Hirschman 
Index, the higher the concentration of local firms; hence, it shows less competition 
between foreign firms and local firms. Equation (18) shows the Herfindahl- 
Hirschman Index (HHI) formulation:  
       ∑ (
   
   
)
 
 
         (18) 
where       is the HHI of sector j in year t.     is the output of local firms in the 
same sector j in year t.     is the total output of all firms in sector j in year t.  
Firm productivity is also affected by technological and productivity gaps 
between local and foreign firms (Cheng 2012; Le & Pomfret 2011). This study uses 
Le and Pomfret's (2011) formula to calculate the technological and productivity gaps 
as follows:  
                                                          
41
  Export-import dummy variables are included in the model to control for the international trade 
activities of each firm (Melitz & Ottaviano 2008) 
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         (19)  
       
                  
     
       (20) 
       
                      
       
      (21) 
where       is labour productivity of firm i in sector j in year t.      is the output of 
firm i in sector j in year t.      is the number of labourers of firm i in sector j in year 
t.       is the technology gap of firm i in sector j in year t.       is the productivity 
gap of firm i in sector j in year t.  
 
Technical Inefficiency Function  
The technical inefficiency function used in Battese and Coelli (1995) is applied 
to test the selected model for TFPG construction:  
        (             )       (22) 
where     is a value added of firm i (i=1,... N) in year t.     is a (1 x k) vector of the 
input factors of the production function.   is a parameter of each input factor of the 
production function which shows the marginal output of value added with respect to 
each input factor.     is the normal error term with identical and independent 
distribution, and     is the truncated-normal disturbance term.  
Using truncated-normal distribution, technical inefficiency is computed using 
the following equation:  
                                   (23) 
where    is a non-negative random variable that represents the technical inefficiency 
characterised by truncated-normal distribution at firm i (i=1,... N) in period t (t=1,... 
T).     is a (1 x r) vector of FDI spillover factors, consisting of horizontal, backward, 
and wage spillover (in production and non-production jobs).   is a (r x 1) vector 
which represents the parameter of           represents the control variable which 
affects value added. The control variables of FDI spillover effect on TFPG consist of 
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HHI, FDI inflow, domestic investment, technological gap, productivity gap, and time 
trend.    is a parameter of each control variable.     is the characteristics of the firms 
including firms’ age, and export and import dummy variables.    is a parameter of 
the firms’ characteristics.     is the truncation of the normal distribution where 
     
 (    
 )   
 
FDI Spillover Effects on TFPG 
This study uses the two-step system Generalised Method of Moment (GMM)
42
 
to investigate FDI spillover effects on TFPG. System GMM was introduced by 
Arellano and Bover (1995) and developed by Blundell and Bond (1998). This model 
extends the static model of Hausman-Taylor (1981) in which an exogenous variable 
is used as an instrumental variable. System GMM uses a predetermined variable
43
 
which is strictly exogenous in the level of the equation to decrease the effect of the 
endogeneity problem, which can be caused by simultaneous causality and omitted 
variable bias. According to Wooldridge (2001), system GMM is indispensable for 
more sophisticated applications applied in the dynamic unobserved effects panel data 
model. The standard linear regression model is as below: 
                              (24) 
where     is the TFPG of firm i in year t.      is a set vector of independent variables 
of firm i in year t.     is a firm’s characteristic of firm i in year t.     is an 
idiosyncratic specific error in firm i in year t.   is interception capturing individual 
fixed effect.   and   are the parameters of the estimate.  
To control the time of the dynamic effect of the dependent variable, the lag 
variable of the dependent variable is included in the linear regression model in 
equation (24);  
                                                          
42
   According to a Monte Carlo study observed by Windmeijer (2005), two-step GMM results in more 
accurate inferences than a one-step GMM, even in finite sample variance, due to the initial 
consistent parameter estimates in the weight matrix used in the measurement of the two-step 
GMM estimator.  
 
43
  The predetermined variable is the variable whose current value is determined by its value in the 
previous time period.  
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                                   (25) 
                     (26) 
where     is TFPG in firm i in year t.       is the lag of the dependent variable in firm 
i in year t, which can be more than one lag.      is a set vector of independent 
variables in firm i in year t.     is a firm’s characteristics in firm i in year t.     is the 
idiosyncratic error of firm i in year t, which consists of    , unobserved individual 
effect, and    , observation-specific error.  
Equation (25) is converted into equation (27), a standard difference GMM 
model proposed by Arellano and Bond (1991), to decrease the error terms caused by 
the potential omitted variable bias:  
                                    (27) 
where      is the difference of TFPG in firm i in year t.        is the difference in the 
lag of the dependent variable, which can be more than one lag.      is the set of 
differencing vectors of independent variables in firm i in year t.       is a firm’s 
characteristics in firm i in year t in e.      is the difference of idiosyncratic error of 
firm i in year t, which consists of    , unobserved individual effect, and    , 
observation-specific error.  
This model uses first-differencing and orthogonal forward deviation,
44
 which 
are appropriate for a model with predetermined variables and fixed effects (Arellano 
& Bover 1995). First-differencing or forward orthogonal deviation separates the 
fixed effects of individual observation from idiosyncratic error terms. One of the 
limitations of difference GMM is the use of poor instruments as lags of endogenous 
variables that may have a correlation with past errors, or as lags of endogenous 
variables close to a random walk. To deal with this limitation, the equation (27) is 
combined with the level of the equation, equation (25), resulting in a standard system 
GMM model:  
   
        
       
       
      
       (28) 
                                                          
44
  Forward orthogonal deviation is used to eliminate unobserved time invariant fixed effect factors.  
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where    
  is TFPG in firm i (i=1,... N) in year t (t=1,... T).      
  is a lag variable of 
the dependent variable.    
  is a set vector of independent variables in firm i (i=1,... 
N) in year t (t=1,... T), consisting of horizontal spillover, backward spillover, wage 
spillover (in production and non-production jobs), HHI, technological gap, 
productivity gap, FDI inflow, DI inflow, and export-import dummy variables.    
  is 
firm’s characteristics in firm i (i=1,... N) in year t (t=1,... T), represented by the 
firm’s age.    
  is the disturbance term. The star (*) means each variable is used in the 
difference of the equation and in the level of the equation. 
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Correlation Coefficient Matrix 
Table 4 illustrates the Pearson’s correlation matrix of variables. 
Table 4 Correlation Coefficient Matrix  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Notes:  HS is horizontal FDI spillover in the product market. WSP is wage spillover of production jobs representing the labour market competition in production-related works. WRSP is wage 
provincial spillover of production jobs representing the labour market competition in production-related works at the province level. WSNP is wage spillover of non-production jobs 
representing labour market competition in non-production related works. WRSNP is wage spillover of non-production jobs representing the labour market competition in non-production 
related works at the province level. BS is backward spillover through the product market. HHI represents the concentration index in a certain industry. TG is a technology gap 
representing the technology capability between that of foreign firms and local firms. PG is a productivity gap representing the difference in the productivity of foreign and local firms. 
FDI is inward FDI in each industry (not for each firm). DI is inward DI in each industry (not each firm). Age is the age of firms. D. E is export dummy variable. D. I is import dummy 
variable.  
Data Source: Indonesian Central Bureau of Statistics (BPS) (2016); processed by the author 
 WSP WRSP WSNP WRSNP HS BS HHI TG PG FDI DI time D. E D. I 
WSP 1              
WRSP 0. 3613 1             
WSNP 0. 5841 0. 194 1            
WRSNP 0. 2915 0. 5779 0. 3916 1           
HS 0. 1908 0. 0482 -0. 031 -0. 0422 1          
BS -0.2934 -0. 1327 -0. 1045 -0. 1436 0. 0961 1         
HHI -0.1401 0. 0778 -0. 1927 0. 0129 -0. 5446 -0. 0987 1        
TG -0.0914 0. 0062 0. 0283 -0. 0254 -0. 1917 -0. 519 0. 0502 1       
PG -0.0067 0. 0015 -0. 0073 0. 0027 -0. 0306 -0. 0434 0. 0417 0. 0034 1      
FDI -0. 211 -0. 0469 0. 0368 -0. 1493 0. 1918 0. 2065 -0. 0592 0. 2741 -0. 0588 1     
DI -0.1904 -0. 0492 0. 0462 -0. 1031 -0. 1893 0. 108 -0. 0071 0. 4024 -0. 0493 0. 615 1    
time -0.1214 0. 0021 -0. 1266 -0. 0173 0. 0216 0. 2123 0. 0424 0. 0047 -0. 0507 0. 1945 0. 1756 1   
D. E 0. 0187 -0. 0976 -0. 0351 -0. 09 0. 1389 0. 2621 -0. 128 -0. 2711 -0. 0372 -0. 1046 -0. 1615 0. 0073 1  
D. I -0.1017 -0. 0375 -0. 1247 -0. 0357 0. 0932 0. 2561 0. 009 -0. 1904 -0. 0116 -0. 0228 -0. 0541 0. 1236 0. 2167 1 
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Wage spillover in production jobs (WSP) is positively correlated to regional 
wage spillover in production jobs (WRSP), wage spillover in non-production jobs 
(WSNP) and wage regional spillover in non-production jobs (WRSNP). It correlates 
negatively with backward spillover (BS) and HHI. WRSP is positively correlated to 
WSNP; WRSNP, and horizontal spillover (HS); but negatively to BS. WSNP is 
positively correlated with WRSNP and negatively with HS. WRSNP is positively 
correlated with HHI and negatively with HS and BS. Horizontal spillover is 
positively correlated with BISA and negatively with HHI. Overall, Table 4 shows 
there is no high correlation
45
 among the variables in this study.  
 
3.5 Empirical Results and Discussion 
This section presents the trends in TFPG in the aggregated Indonesian 
manufacturing sector during the period 1991–2014, the distribution of TFPG across 
sectors, and the empirical estimation of FDI spillover effects on TFPG.  
 
3.5.1 The TFPG of the Indonesian Manufacturing Sector 
 
 
Appendix D and K present the TFPG of Indonesian manufacturing firms from 
1991 to 2014
46
. The furniture and textile industries contributed significantly and 
consistently to aggregate TFPG from 1991 to 1994. The office machinery industry 
grew significantly in 1993, but its contribution to aggregate TFPG is inconsistent. 
The tobacco and radio, television, and communication equipment industries 
developed significantly from 1995. The office equipment, recycling, basic metals, 
and paper products industries contributed significantly to aggregate TFPG from 1998 
and grew consistently until 2014. The radio, television, and communication 
equipment industry contributes significantly to aggregate TFPG in 2012 and is the 
industry with the highest TFPG in 2013 and 2014.  
                                                          
45
  The correlation testing between variables using Variance Inflation Factor (VIF)  is provided at 
Appendix A.  
46
  Appendixes E and F show the TFPG of the local firms and foreign firms, respectively. Appendixes 
L and M illustrate the TFPG of each industry of local firms and foreign firms, respectively. 
Appendix W illustrates the provincial distribution of the TPFG across industries. 
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Figure 18  TFPG Trends in Indonesian Manufacturing Sector 
Data Source: Indonesian Central Bureau of Statistics (BPS) (2016); processed by the author 
 
 
Figure 18 shows the trend of TFPG in the Indonesian manufacturing sector 
from 1991 to 2014. The TFPG decreases from 1991 to 1998 and reaches a low of -
2.9% in 1998. The decrease in export manufacturing from 1993 to 1996,
47
 the large 
overseas debts held by private firms since 1990, and the Asian Financial Crisis of 
1997-1998, which badly affected the Indonesian economy, are factors that may have 
contributed to the downward TFPG trend (Thee 2009). The significant drop in TFPG 
in 1998 is in jobs with the GDP growth, which plummeted to -13% in the same year. 
Such GDP growth is the smallest growth recorded since 1961. The crisis period of 
1997-1998 is characterised by a negative trend in the firms’ output, increased 
unemployment and FDI outflow (Hill 1999). The TFPG of Indonesian manufacturing 
industries began to increase again to 1.5% in 1999. A short-term adjustment program 
to revitalise the Indonesian economy, supported by the IMF assistance scheme 
(started in 1997 but not realised until 1998
48
) may be the factor that led to a 
significantly increased TFPG in 1999.  
The trend of TFPG in Indonesian manufacturing firms is unstable in the period 
2000-2014. A poor investment climate, including uncertainty in law and policy, 
widespread corruption, unstable Indonesian economic and political conditions, post-
                                                          
47
   See Ikhsan-Modjo (2006).  
48
  The IMF assistance scheme provided around US$11.3 billion to generate trust in the Indonesian 
currency, in order to create supportive business environment in Indonesia (www.bi.go.id). 
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economic and political reforms imposed during the post-Asian financial crisis period 
years 2000–2005, all led to net FDI outflow and no new FDI inflows to Indonesia. 
This implies no technology or knowledge transfer through FDI during that period 
(MacIntyre & Resosudarmo 2003; Wie 2005). The poor investment climate was 
exacerbated by an increase in the international oil price in 2000, which considerably 
affected the productivity of Indonesian manufacturing firms.  
After a slight increase in 2006, the TFPG shows a decreasing trend until 2008. 
The Global Financial Crisis in 2007 and 2008 is believed to have affected Indonesian 
trade performance (Melitz & Ottaviano 2008). As the national economic and political 
conditions become relatively more stable, the TFPG shows a positive trend and 
reaches a peak of 0.226 in 2014: the highest TFPG during the period of interest.  
 
Table 5 The Main Components of the TFPG of Indonesian Manufacturing Sector 
Year Technical Change 
(TC) 
Technical Efficiency 
Change (TEC) 
Scale Efficiency 
(SE) 
TFPG 
1991 0. 101 0. 023 0. 012 0. 142 
1992 0. 080 0. 026 0. 016 0. 127 
1993 0. 059 0. 030 0. 028 0. 120 
1994 0. 038 0. 034 0. 032 0. 107 
1995 0. 016 0. 039 0. 037 0. 094 
1996 -0. 004 0. 045 0. 031 0. 071 
1997 -0. 025 0. 051 0. 044 0. 071 
1998 -0. 045 0. 059 -0. 046 -0. 029 
1999 -0. 067 0. 068 0. 013 0. 015 
2000 -0. 089 0. 078 0. 016 0. 006 
2001 -0. 111 0. 090 0. 013 -0. 007 
2002 -0. 132 0. 103 0. 010 -0. 018 
2003 -0. 153 0. 118 0. 012 -0. 022 
2004 -0. 175 0. 137 0. 013 -0. 024 
2005 -0. 196 0. 157 0. 011 -0. 027 
2006 -0. 218 0. 181 0. 018 -0. 012 
2007 -0. 240 0. 211 0. 003 -0. 023 
2008 -0. 261 0. 243 -0. 005 -0. 020 
2009 -0. 283 0. 280 0. 014 0. 014 
2010 -0. 304 0. 323 0. 009 0. 030 
2011 -0. 326 0. 372 0. 006 0. 056 
2012 -0. 346 0. 430 0. 003 0. 090 
2013 -0. 367 0. 498 0. 005 0. 141 
2014 -0. 388 0. 582 0. 027 0. 226 
Average -0. 146 0. 189 0. 014 0. 049 
 
Note: The value is the average of TC, TEC, SE, and TFPG in each year 
Data Source: Indonesian Central Bureau of Statistics (BPS) (2016); processed by the author 
Table 5 illustrates the value of each TFPG component per year, and shows that 
changes in technical and scale efficiency are the main components that generate 
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positive TFPG: changes in technical efficiency increase significantly from 0.023 in 
1991 to 0.582 in 2014; and in scale efficiency from 0. 012 to 0. 027 in the same 
period. Technical change decreases from 0.101 in 1991 to -0.388 in 2014, a result 
that supports the argument put forward by Van Dijk and Bell (2007) that during the 
late 1990s there was almost no contribution from the Indonesian government to 
create investment incentives that might improve technological change. 
 
3.5.2 The TFPG Distribution of the Indonesian Manufacturing Sector across 
Industries 
 
Table 6 illustrates the average TFPG of each sector of the Indonesian 
manufacturing sector. The industries with high technological intensity
49
 significantly 
contribute to the positive TFPG of the industry. The radio, television, and 
communication equipment industry has the highest average TFPG of 17.6%, 
followed by tobacco and motor vehicles with 10% and 8.4% respectively. According 
to the annual survey conducted by the Indonesian Central Bureau of Statistics, there 
is only 6% of the total observed foreign firms that operate in the radio, television, 
and communication equipment industry. Most foreign firms operate in sectors with 
low or medium technology intensity, such as food and beverages (12%), chemicals 
and chemical products (11%), and rubber and plastic products (8. 8%).  
The TFPG in different periods is influenced by differences in the TFPG-
generating sectors that have different technology intensities. The positive TFPG 
before the pre-Asian Financial Crisis was mostly generated by sectors with low 
technological intensity, such as textiles and furniture, while the positive TFPG in the 
post-GFC period, 2009-2014, was mainly derived from sectors with high 
technological intensity, such as radio, television and communication equipment, and 
motor vehicles, trailers and semi-trailers.  
 
                                                          
49
  The industrial classification of technology intensity is based on OECD (2011), which has been 
adjusted to account for different ISIC standards. OECD (2011) classifies manufacturing industries 
based on technological intensity into four groups: high, medium-high, medium-low, and low. 
Appendix X shows the highest  TFPG based on technology intensity. 
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Table 6 Average TFPG of  Indonesian Manufacturing Industries 
ISIC 
Code 
TFPG of Total Firms of Each Industry 
Description 1991–
1996 
1997–
1998 
1999–
2006 
2007–
2008 
2009–
2014 
1991–
2014 
15 Food products and beverages 0. 107 0. 020 -0. 007 -0. 025 0. 069 0. 043 
16 Tobacco products 0. 122 0. 045 0. 064 0. 046 0. 174 0. 100 
17 Textiles 0. 131 0. 028 -0. 014 -0. 030 0. 072 0. 051 
18 Wearing apparel: dressing and 
dyeing of fur 
0. 117 0. 013 -0. 028 -0. 029 0. 108 0. 048 
19 Tanning and dressing leather 0. 095 0. 014 -0. 030 -0. 028 0. 080 0. 038 
20 Wood and of products of wood 
and cork, except furniture 
0. 089 0. 009 -0. 032 -0. 035 0. 080 0. 032 
21 Paper and paper products 0. 122 0. 049 0. 027 -0. 011 0. 046 0. 052 
22 Publishing, printing, and 
reproduction of recorded media 
0. 103 0. 025 -0. 004 -0. 002 0. 083 0. 047 
23 Coke, refined petroleum products 
and nuclear fuel 
0. 029 -0. 021 0. 006 0. 018 0. 106 0. 046 
24 Chemicals and chemical products 0. 103 0. 040 0. 023 -0. 011 0. 047 0. 050 
25 Rubber and plastic products 0. 095 0. 025 -0. 022 -0. 029 0. 072 0. 037 
26 Other non-metallic mineral 
products 
0. 124 0. 029 -0. 021 -0. 022 0. 153 0. 062 
27 Basic metals 0. 113 0. 025 0. 034 0. 027 0. 105 0. 072 
28 Fabricated metal products, except 
machinery and equipment 
0. 124 0. 021 -0. 018 -0. 037 0. 092 0. 046 
29 Machinery and equipment     0. 126 0. 020 -0. 003 0. 006 0. 088 0. 061 
30 Office, accounting, and computing 
machinery 
-5. 592 -9. 809 0. 106 0. 402 0. 095 -3. 291 
31 Electrical machinery and apparatus 0. 103 0. 021 0. 016 0. 010 0. 064 0. 054 
32 Radio, television, and 
communication equipment and 
apparatus 
0. 113 0. 038 -0. 011 -0. 070 0. 391 0. 176 
33 Medical, precision and optical 
instruments, watches and clocks 
0. 088 0. 004 -0. 068 -0. 050 0. 059 0. 024 
34 Motor vehicles, trailers, and semi-
trailers 
0. 090 0. 019 0. 026 0. 036 0. 159 0. 084 
35 Other transport equipment 0. 118 0. 018 0. 007 0. 030 0. 125 0. 073 
36 Furniture 0. 137 0. 041 -0. 039 -0. 052 0. 093 0. 028 
37 Recycling 0. 110 0. 071 0. 040 0. 030 0. 198 0. 086 
 Average 0. 110 0. 021 -0. 011 -0. 022 0. 093 0. 049 
 
Note: This study uses 2-digit  ISIC of Indonesian manufacturing industries. 
Data Source: Indonesian Central Bureau of Statistics (BPS) (2016); processed by the author 
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3.5.3 Empirical Estimation 
 
This study employs Battese and Coelli's (1995) model to test whether translog 
production function is the appropriate model to construct TFPG based on time trend 
testing, the presence of technological progress, the coverage explanation of the value 
added variation, and the presence of technical inefficiency. This model is used as it is 
able to separate stochastic frontier and technical inefficiency factors simultaneously 
in one linear regression model.  
This current study tests the translog production function used to construct 
TFPG against each alternative production function: Hicks-neutral, no-technological 
progress, Cobb-Douglas, and no-inefficiency production functions, using a maximum 
likelihood test. Table 7 shows the null hypothesis of each test.  
 
Table 7 The Null Hypotheses of Alternative Production Functions against Translog Production 
Function 
Alternative Production Functions Null Hypothesis (H0) 
Hicks-neutral Input factors, labour, and capital are not affected by time trends. 
No-technological progress Technological progress does not exist in the translog production 
function. 
Cobb-Douglas The variation of value added cannot be explained by input 
production factors such as labour and capital.  
No-inefficiency Technical inefficiency is not present. 
Notes:  Hicks-neutral tests whether the selected input factors are affected by the time trend.  
No-technological progress tests if the residual is static and not influenced by time trends 
representing any technological progress. 
Cobb-Douglass tests whether the selected input factors affect the output (value added). 
No-inefficiency production function tests whether there is no inefficiency.  
 
Data Source: Indonesian Central Bureau of Statistics (BPS) (2016); processed by the author. 
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Table 8 The Test of Hypothesis of Stochastic Production Frontier of Indonesian Manufacturing 
Firms 
Test H0 
Chi2 
Wald test 
(Prob > chi2) 
 
Chi2 
LR test 
(Prob > chi2) 
Conclusion 
Hicks-neutral βtl = βtk= 0 
21. 44 
(< 1%) 
21. 40 
(<1%) 
Hicks-neutral is 
rejected. 
No-technological 
progress 
βt = βtl = βtk= βtt 
= 0 
1108. 46 
(< 1%) 
1077. 30 
(< 1%) 
No-
technological 
progress is 
rejected. 
Cobb-Douglas 
βlk = βll = βkk 
=βt = βtl = βtk= 
βtt = 0 
1392. 43 
(< 1%) 
1334. 77 
(< 1%) 
Cobb-Douglas is 
rejected. 
No-inefficiency 
production function 
βlk = βll = βkk 
=βt = βtl = βtk= 
βtt = δ = τ = 0 
1745. 35 
(< 1%) 
 
No-
inefficiency50 
production 
function is 
rejected. 
Notes:  Hicks-neutral tests whether the selected input factors are affected by the time trend.  
No-technological progress tests if the residual is static and not influenced by time trends 
representing any technological progress. 
Cobb-Douglass tests whether the selected input factors affect the output (value added). 
No-inefficiency production function tests whether there is no inefficiency.  
 
Data Source: Indonesian Central Bureau of Statistics (BPS) (2016); processed by the author. 
 
Table 8 illustrates the result of hypothesis testing using a translog production 
function in the stochastic production frontier. The result shows that all alternative 
production functions, Hicks-neutral, no-technological progress, Cobb-Douglas and 
no-technical inefficiency, are rejected at 1% significance level. These results confirm 
that the translog production function is a more appropriate model for constructing 
TFPG for Indonesian manufacturing firms than the alternatives.  
Battese and Coelli's (1995) model has two simultaneous regression functions: 
frontier and technical inefficiency. The frontier function controls labour and capital 
using a translog production function. The inefficiency function controls a factor other 
than production, such as FDI spillover, the productivity gap between foreign and 
labour firms, and firm characteristics that considerably affect technical inefficiency. 
Technical inefficiency is represented by a half normal disturbance term,     which 
has the characteristics of the truncated normal distribution, 
+
N (    ). Table 7 
                                                          
50
   The likelihood ratio test cannot be used for th enon-inefficiency production function since the 
result of the number of observations when using the translog production function is different from 
the result of the number of observations when using the no-inefficiency production function.  
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illustrates the coefficients of the technical inefficiency function of the aggregated 
Indonesian manufacturing sector and Table 8 illustrates the coefficients of the 
technical inefficiency function of local manufacturing firms.  
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Table 9 The Results of the Technical Inefficiency Function of All Indonesian  
Manufacturing Firms 
Dependent Variable 
= 
Value Added 
Param
eter 
Translog Hicks-
neutral 
No-
technological 
progress 
Cobb-
Douglass 
No-
inefficiency 
Model 1 Model 2 Model 3 Model 4 Model 5 
Frontier       
Labour (ll) βl 1. 95076*** 
(0. 13891) 
2. 03086*** 
(0. 13712) 
1. 62478*** 
(0. 14376) 
0. 9375*** 
(0. 01087) 
0. 94790*** 
 (0. 00253) 
Capital (lk) βk 0. 02457 
(0. 05379) 
-0. 03839 
(0. 05111) 
-0. 00044 
(0. 05366) 
0. 2767*** 
(0. 00564) 
0. 32255*** 
 (0. 00124) 
Labour*capital (lllk) βlk -0. 0310*** 
(0. 00533) 
-0. 0280*** 
(0. 00524) 
-0. 0380*** 
(0. 00560) 
  
Labour2 (ll2) βll -0. 0598*** 
(0. 01509) 
-0. 0568*** 
(0. 01501) 
-0. 01008 
(0. 01579) 
  
Capital2 (lk2) βkk 0. 04190*** 
(0. 00313) 
0. 04021*** 
(0. 00304) 
0. 04719*** 
(0. 00324) 
  
Time (t) βt -0. 1021*** 
(0. 01757) 
-0. 0504*** 
(0. 00784) 
   
Time*labour (tll) βtl 0. 00881*** 
(0. 00192) 
    
Time*capital (tlk) βtk -0. 0029*** 
(0. 00113) 
    
Time2 (tt) βtt 0. 00643*** 
(0. 00047) 
0. 00643*** 
(0. 00047) 
   
Constant β0 -1. 86646** 
(0. 79439) 
-2. 2722*** 
(0. 77904) 
-0. 16545 
(0. 81659) 
1. 7067*** 
(0. 10608) 
0. 89551*** 
(0. 02241) 
Inefficiency Function 
 
      
Horizontal FDI 
spillover (HS) 
δhs -1. 6953*** 
(0. 23164) 
-1. 6677*** 
(0. 22953) 
-1. 5596*** 
(0. 23650) 
-1. 3898*** 
(0. 20292) 
 
Backward Spillover 
(BS) 
δbs 0. 08405** 
(0. 04165) 
0. 07422* 
(0. 04119) 
0. 15771*** 
(0. 04403) 
0. 
12945*** 
(0. 03809) 
 
Wage Spillover of 
Production jobs (WSP) 
δwsp 3. 64688*** 
(0. 26799) 
3. 60528*** 
(0. 26443) 
3. 67153*** 
(0. 30329) 
3. 
30265*** 
(0. 24856) 
 
Wage Provincial 
Spillover of 
Production jobs 
(WRSP) 
δwrsp 0. 14488*** 
(0. 01742) 
0. 14370*** 
(0. 01727) 
0. 15398*** 
(0. 01919) 
0. 
13552*** 
(0. 01607) 
 
Wage Spillover of 
Non-Production Jobs 
(WSNP) 
δwsnp -2. 8029*** 
(0. 23596) 
-2. 7853*** 
(0. 23399) 
-2. 7953*** 
(0. 26278) 
-2. 3486*** 
(0. 20483) 
 
Wage Provincial 
Spillover of Non-
production jobs 
(WRSNP) 
δwrsnp 0. 01888 
(0. 02447) 
0. 01936 
(0. 02431) 
-0. 02070 
(0. 02608) 
-0. 01178 
(0. 02229) 
 
z δhhi -0. 23192 
(0. 14671) 
-0. 21934 
(0. 14560) 
-0. 07158 
(0. 14924) 
-0. 06191 
(0. 12925) 
 
Technology Gap (TG) δtg 2. 96671*** 
(0. 23329) 
2. 93652*** 
(0. 23060) 
2. 95120*** 
(0. 25389) 
2. 
66244*** 
(0. 20978) 
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Dependent Variable 
= 
Value Added 
Param
eter 
Translog Hicks-
neutral 
No-
technological 
progress 
Cobb-
Douglass 
No-
inefficiency 
Model 1 Model 2 Model 3 Model 4 Model 5 
Productivity Gap (PG) δpg -0. 1662*** 
(0. 06077) 
-0. 1689*** 
(0. 06038) 
-0. 04247 
(0. 06207) 
-0. 03829 
(0. 05370) 
 
FDI Inflow (FDI) δfdi -1. 1802*** 
(0. 12830) 
-1. 1524*** 
(0. 12658) 
-1. 4220*** 
(0. 14689) 
-1. 2673*** 
(0. 12222) 
 
DI Inflow (DI) δdi 0. 5840*** 
(0. 08869) 
0. 58145*** 
(0. 08811) 
0. 27483*** 
(0. 07913) 
0. 
25443*** 
(0. 06906) 
 
Age δage 0. 00887 
(0. 00664) 
0. 00865 
(0. 00660) 
0. 00978 
(0. 00687) 
0. 00703 
(0. 00600) 
 
Time δtime 0. 21135*** 
(0. 02274) 
0. 20766*** 
(0. 02244) 
0. 14552*** 
(0. 02163) 
0. 
12647*** 
(0. 01825) 
 
D. Export τexport 0. 79450** 
(0. 32502) 
0. 77602** 
(0. 32294) 
0. 58523* 
(0. 32961) 
0. 61226** 
(0. 28568) 
 
D. Import τimport 1. 63223*** 
(0. 38390) 
1. 5819*** 
(0. 38135) 
1. 76843*** 
(0. 39846) 
1. 
50842*** 
(0. 34227) 
 
Constant δ0 -9. 7494*** 
(3. 00989) 
-10. 261*** 
(3. 00373) 
7. 38508*** 
(2. 83700) 
6. 13090** 
(2. 46699) 
 
USigma  2. 55012*** 
(0. 08419) 
2. 54154*** 
(0. 08403) 
2. 54241*** 
(0. 09420) 
2. 
35898*** 
(0. 08613) 
 
VSigma  -0. 4047*** 
(0. 01773) 
-0. 4012*** 
(0. 01773) 
-0. 2621*** 
(0. 01801) 
-0. 1992*** 
(0. 01762) 
 
Sigma_u  3. 57892*** 
(0. 15065) 
3. 5636*** 
(0. 14972) 
3. 56515*** 
(0. 16793) 
3. 
25271*** 
(0. 14008) 
 
Sigma_v  0. 81680*** 
(0. 00724) 
0. 81822*** 
(0. 00725) 
0. 87719*** 
(0. 00790) 
0. 
90522*** 
(0. 00798) 
 
lambda  4. 38160*** 
(0. 15135) 
4. 35529*** 
(0. 15042) 
4. 06429*** 
(0. 16899) 
3. 
59329*** 
(0. 14114) 
 
Log-likelihood  -269100 -269200 -274500 -275800 -669300 
 
Notes:   Table 7 illustrates the result of the frontier and the inefficiency functions of all Indonesian 
manufacturing firms. Value added is the total value added in each firm within the total 
observed firms. Labour is the front number of total workers in each firm within the total 
observed firms. Capital is the pecuniary replacement value in each firm within the total 
observed firms. Horizontal FDI spillover (HS) is the indirect effect of horizontal interaction 
between foreign firms and local firms in the product market. Technology Gap (TG) is 
measured by the differences in labour productivity between foreign firms and local firms. 
Productivity Gap (PG) is measured by the differences in TFPG between foreign firms and local 
firms. FDI inflow is inward FDI per subsector. DI inflow is inward FDI per subsector.  
***) showing the level of significance less than 1% 
**) showing the level of significance less than 5% 
*) showing the level of significance less than 10% 
 
Data Source: Indonesian Central Bureau of Statistics (BPS) (2016); processed by the author 
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Table 10 The Result of Technical Inefficiency Function of Local  
Indonesian Manufacturing Firms 
Dependent 
Variable = Value 
Added 
Param
eter 
Translog 
 
Hicks-neutral 
No-
technological 
progress 
Cobb-
Douglass 
No-
inefficiency 
Model 1 Model 2 Model 3 Model 4 Model 5 
Frontier       
Labour (ll) βl 
1. 91102*** 
(0. 15093) 
1. 98659*** 
(0. 14899) 
1. 61464*** 
(0. 15603) 
0. 93121*** 
(0. 01145) 
0. 94918*** 
(0. 00266) 
Capital (lk) βk 
0. 06081 
(0. 05851) 
0. 00497 
(0. 05564) 
0. 03350 
(0. 05842) 
0. 26744*** 
(0. 00586) 
0. 30385*** 
(0. 00129) 
Labour*Capital 
(lllk) 
βlk 
-0. 0403*** 
(0. 00584) 
-0. 0372*** 
(0. 00575) 
-0. 0467*** 
(0. 00615) 
  
Labour2 (ll2) βll 
-0. 04291** 
(0. 01657) 
-0. 04119** 
(0. 01650) 
0. 00206 
(0. 01738) 
  
Capital2 (lk2) βkk 
0. 04520*** 
(0. 00338) 
0. 04379*** 
(0. 00329) 
0. 05101*** 
(0. 00352) 
  
Time (t) βt 
-0. 0992*** 
(0. 01842) 
-0. 0475*** 
(0. 00787) 
   
Time*Labour (tll) βtl 
0. 00790*** 
(0. 00200) 
    
Time*Capital (tlk) βtk 
-0. 00230** 
(0. 00116) 
    
Time2 (tt) βtt 
0. 00619*** 
(0. 00048) 
0. 00616*** 
(0. 00047) 
   
Constant β0 
-1. 87849** 
(0. 85531) 
-2. 3116*** 
(0. 83859) 
-0. 31955 
(0. 87745) 
1. 88432*** 
(0. 11241) 
1. 11848*** 
(0. 03754) 
Inefficiency 
Function 
      
Horizontal FDI 
spillover (HS) 
δhs 
-1. 6991*** 
(0. 22755) 
-1. 6749*** 
(0. 22572) 
-1. 5750*** 
(0. 23247) 
-1. 4089*** 
(0. 20059) 
 
Backward 
spillover (BS) 
δbs 
0. 06067 
(0. 04152) 
0. 05034 
(0. 04108) 
0. 13220*** 
(0. 04355) 
3. 21196*** 
(0. 23993) 
 
Wage spillover of 
production jobs 
(WSP) 
δwsp 
3. 53206*** 
(0. 25809) 
3. 49574*** 
(0. 25488) 
3. 56566*** 
(0. 29076) 
0. 13793*** 
(0. 01574) 
 
Wage provincial 
spillover of 
production jobs 
(WRSP) 
δwrsp 
0. 14708*** 
(0. 01701) 
0. 14612*** 
(0. 01689) 
0. 15533*** 
(0. 01865) 
-2. 2905*** 
(0. 19901) 
 
Wage spillover of 
non-production 
jobs (WSNP) 
δwsnp 
-2. 6992*** 
(0. 22658) 
-2. 6850*** 
(0. 22489) 
-2. 7051*** 
(0. 25177) 
-0. 0080*** 
(0. 02144) 
 
Wage provincial 
spillover of non-
production jobs 
(WRSNP) 
δwrsnp 
0. 02084 
(0. 02353) 
0. 02112 
(0. 02340) 
-0. 01639 
(0. 02493) 
0. 10102 
(0. 03787) 
 
Herfindahl- 
Hirschman Index 
(HHI) 
δhhi 
-0. 34695** 
(0. 14702) 
-0. 33747** 
(0. 14606) 
-0. 21135 
(0. 14913) 
-0. 18618 
(0. 12967) 
 
Technology hap 
(TG) 
δtg 
2. 90304*** 
(0. 22829) 
2. 87428*** 
(0. 22569) 
2. 89885*** 
(0. 24766) 
2. 61633*** 
(0. 20577) 
 
Productivity gap 
(PG) 
δpg 
-0. 1787*** 
(0. 05967) 
-0. 1803*** 
(0. 05932) 
-0. 06312 
(0. 06081) 
-0. 05889 
(0. 05286) 
 
FDI Inflow (FDI) δfdi 
-1. 2154*** 
(0. 12718) 
-1. 1915*** 
(0. 12566) 
-1. 4382*** 
(0. 14438) 
-1. 2814*** 
(0. 12066) 
 
DI Inflow (DI) δdi 
0. 62667*** 
(0. 08912) 
0. 62422*** 
(0. 08859) 
0. 32684*** 
(0. 07937) 
0. 29820*** 
(0. 06934) 
 
Age δage 
0. 00709 
(0. 00655) 
0. 00689 
(0. 00651) 
0. 00763 
(0. 00676) 
0. 00492 
(0. 00595) 
 
Time δtime 
0. 20140*** 
(0. 02188) 
0. 19808*** 
(0. 02160) 
0. 14103*** 
(0. 02093) 
0. 12128*** 
(0. 01773) 
 
Dummy Export τexport 
0. 62400* 
(0. 32740) 
0. 60591* 
(0. 32561) 
0. 46476 
(0. 33107) 
0. 49113* 
(0. 28809) 
 
Dummy Import τimport 
1. 28679*** 
(0. 39240) 
1. 24321*** 
(0. 39044) 
1. 48759*** 
(0. 40368) 
1. 29617*** 
(0. 35045) 
 
Constant δ0 -10. 416*** -10. 903*** 5. 78774** 4. 55819*  
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(2. 98128) (2. 97618) (2. 79622) (2. 44614) 
USigma  
2. 48149*** 
(0. 08363) 
2. 47363*** 
(0. 08345) 
2. 47082*** 
(0. 09311) 
2. 29191*** 
(0. 08562) 
 
VSigma  
-0. 41096*** 
(. 01810) 
-0. 4078*** 
(0. 01810) 
-0. 2730*** 
(0. 01839) 
-0. 2088*** 
(0. 01795) 
 
Sigma_u  
3. 45819*** 
(0. 14461) 
3. 44463*** 
(0. 14372) 
3. 43979*** 
(0. 16015) 
3. 14545*** 
(0. 13466) 
 
Sigma_v  
0. 81425*** 
(0. 00737) 
0. 81554*** 
(0. 00738) 
0. 87241*** 
(0. 00802) 
0. 90087*** 
(0. 00808) 
 
lambda  
4. 24708*** 
(0. 14536) 
4. 22374*** 
(0. 14447) 
3. 94287*** 
(0. 16129) 
3. 49156*** 
(0. 13580) 
 
Log-likelihood  -252500 -252600 -257400 -258700 -619000 
 
Notes:  Table 8 illustrates the result of the frontier and inefficiency functions of domestic 
manufacturing firms. Value added is the total value added in each firm within the total 
observed firms. Labour is the number of total workers in each firm within the total observed 
firms. Capital is the pecuniary replacement value in each firm within the total observed firms. 
Horizontal FDI spillover is the indirect effect of horizontal interaction between foreign firms 
and local firms in the product market. Technology Gap is measured by the differences in 
labour productivity between foreign firms and local firms. Productivity Gap is measured by 
the differences in TFPG between foreign firms and local firms. FDI inflow is inward FDI per 
subsector. DI inflow is inward FDI per subsector 
 ***) showing the level of significance less than 1% 
 **) showing the level of significance less than 5% 
 *) showing the level of significance less than 10% 
 
Data Source: Indonesian Central Bureau of Statistics (BPS) (2016); processed by the author 
 
Tables 9 and 10 indicate that in the stochastic function for all firms or 
aggregate manufacturing firms, labour has a more significant impact on value-added 
than does capital. Labour contributes positively and statistically significantly to value 
added in all models. This result aligns with the findings by Suyanto (2009). The 
coefficient of capital stock, lk, changes from positive and statistically insignificant to 
positive and statistically significant when using its quadratic forms, lk
2,
 showing a 
non-linear relationship between capital stock and value added. The change happens 
when the time trend and the interaction between time trend and input factors, tll and 
tlk, are included in the model, indicating the impact of time trend on value added.  
The estimated coefficients in the technical inefficiency function are consistent 
in all models. Horizontal spillover, wage spillover in non-production jobs (WSNP), 
Herfindahl- Hirschman Index (HHI), productivity gap (PG), and FDI inflow has a 
positive impact on technical efficiency. Wage spillover in production jobs (WSP), 
provincial wage spillover in production jobs (WRSP), technology gap (TG), and 
domestic investment (DI) negatively contribute to technical efficiency. Backward 
spillover (BS), provincial wage spillover in non-production jobs (WRSNP) and age 
do not have any impact on technical efficiency. The result of technical inefficiency 
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function can be different from the result of FDI spillover effect on TFPG as the firms 
with optimum technical efficiency do not automatically experience high productivity 
(Kumbhakar, Wang & Horncastle 2015).  
 
3.5.4 FDI Spillover Effects on TFPG  
 
This section investigates the impact of FDI spillover on firm’s TFPG using 
system GMM. According to the Hansen statistics in Table 9, the instruments used in 
this study are exogenous. The null hypothesis that there is an endogenous variable 
used in all models is rejected. Therefore, the estimated results are valid to explain the 
impact of FDI spillover on firms’ TFPG in Indonesian manufacturing industries.  
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Table 11 FDI Spillover Effects on TFPG of Indonesian Manufacturing Firms 
Dependent Variable = 
TFPG 
All Firms Local Firms 
Two-step 
System GMM 
One-step 
System GMM 
Two-step 
System GMM 
One-step 
System GMM 
TFPG_Lag1 
0. 46530*** 
(0. 07686) 
0. 44442*** 
(0. 07164) 
0. 45213*** 
(0. 07615) 
0. 44256*** 
(0. 07469) 
TFPG_Lag2 
0. 31615*** 
(0. 11864) 
0. 29988*** 
(0. 10441) 
0. 31279*** 
(0. 12932) 
0. 31456*** 
(0. 10907) 
TFPG_Lag3 
0. 18987*** 
(0. 06003) 
0. 18247*** 
(0. 05461) 
0. 15702*** 
(0. 05803) 
0. 15810*** 
(0. 05529) 
TFPG_Lag4 
-0. 00331 
(0. 05285) 
-0. 00328 
(0. 04791) 
-0. 03467 
(0. 06434) 
-0. 034032 
(0. 04683) 
HS 
0. 01685** 
(0. 00844) 
0. 01510* 
(0. 00843) 
0. 01944* 
(0. 01138) 
0. 01867** 
(0. 00878) 
BS 
-0. 00049 
(0. 00117) 
-0. 00018 
(0. 00121) 
-0. 00070 
(0. 00140) 
-0. 00097 
(0. 00128) 
WSP 
0. 00977** 
(0. 00436) 
0. 01059*** 
(0. 00389) 
0. 00834 
(0. 00619) 
0. 00997** 
(0. 00389) 
WRSP 
-0. 00106 
(0. 00078) 
-0. 00099 
(0. 00063) 
-0. 00103 
(0. 00085) 
-0. 00104* 
(0. 00062) 
WSNP 
-0. 00552* 
(0. 00295) 
-0. 00489 
(0. 00328) 
-0. 00554 
(0. 00511) 
-0. 00652 
(0. 00343) 
WRSNP 
0. 00048 
(0. 00065) 
0. 00058 
(0. 00062) 
0. 00051 
(0. 00083) 
0. 00055 
(0. 00060) 
HHI 
0. 01392*** 
(0. 00434) 
0. 01631*** 
(0. 00398) 
0. 01610*** 
(0. 00561) 
0. 01742*** 
(0. 00398) 
TG 
0. 00209 
(0. 00365) 
0. 00325 
(0. 00349) 
0. 00158 
(0. 00444) 
0. 00174 
(0. 00380) 
PG 
-0. 01149*** 
(0. 00255) 
-0. 01157*** 
(0. 00194) 
-0. 01109*** 
(0. 00305) 
-0. 01145*** 
(0. 00207) 
FDI 
0. 00132 
(0. 00549) 
0. 00065 
(0. 00430) 
0. 00096 
(0. 00461) 
0. 00080 
(0. 00425) 
DI 
0. 00300 
(0. 00400) 
0. 00290 
(0. 00333) 
0. 00369 
(0. 00368) 
0. 00462 
(0. 00327) 
Age 
-0. 00057 
(0. 00038) 
-0. 00060* 
(0. 00031) 
-0. 00050 
(0. 00039) 
-0. 00057* 
(0. 00031) 
Time 
0. 00035 
(0. 00144) 
-. 00020 
(0. 00145) 
0. 00027 
(0. 00209) 
0. 00081 
(0. 00156) 
Dummy Export 
-0. 00229 
(0. 00541) 
0. 00061* 
(0. 00448) 
0. 00360 
(0. 00580) 
0. 00456 
(0. 00431) 
Dummy Import 
-0. 00949 
(0. 00693) 
-0. 01178 
(0. 00685) 
-0. 01073 
(0. 01107) 
-0. 01219* 
(0. 00728) 
Year YES YES YES YES 
Constant 
0. 05627 
(0. 18202) 
0. 09877 
(0. 15614) 
0. 06426 
(0. 18306) 
0. 03266 
(0. 14859) 
Number of 
Observations 
491 491 460 460 
Number of Groups 370 370 347 347 
Number of Instrument 170 170 163 163 
Arellano-Bond test for 
AR(1) in first 
differences 
Pr > z = 0. 693 Pr > z = 0. 662 Pr > z = 0. 946 Pr > z = 0. 905 
Arellano-Bond test for 
AR(2) in first 
differences 
Pr > z = 0. 213 Pr > z = 0. 212 Pr > z = 0. 224 Pr > z = 0. 210 
Hansen Test 
Prob > chi2  
= 0. 529 
Prob > chi2 
 = 0. 529 
Prob > chi2  
= 0. 292 
Prob > chi2 
 = 0. 292 
GMM instruments for 
levels 
    
Hansen test excluding 
group 
Prob > chi2  
= 0. 340 
Prob > chi2 = 0. 
340 
Prob > chi2  
= 0. 316 
Prob > chi2 = 0. 
316 
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Difference (null H = 
exogenous) 
Prob > chi2  
= 0. 928 
Prob > chi2 = 0. 
928 
Prob > chi2  
= 0. 344 
Prob > chi2 = 0. 
344 
Testing for Instrument 
Variable 
    
Hansen test excluding 
the group 
Prob > chi2 
 = 0. 384 
Prob > chi2 = 0. 
384 
Prob > chi2 
 = 0. 331 
Prob > chi2 = 0. 
331 
Difference (null H = 
exogenous) 
Prob > chi2 
 = 0. 716 
Prob > chi2 = 0. 
716 
Prob > chi2 
 = 0. 340 
Prob > chi2 = 0. 
340 
 
Notes:    HS is a horizontal FDI spillover in the product market. WSP is wage spillover of production 
jobs representing the labour market competition in production-related works. WRSP 
represents the labour market competition in production-related works at the provincial level. 
WSNP represents labour market competition in non-production related works. WRSNP 
represents the labour market competition in non-production related works in province level. 
BS is backward spillover through the product market. HHI represents the concentration index 
in a certain industry. TG represents the technological capability of foreign vs local firms. PG 
represents the difference in the productivity of foreign firms and local firms. FDI is inward 
FDI in each industry (not for each firm). DI is inward DI in each industry (not each firm). 
Age is the age of the firm. 
***) showing the level of significance less than 1% 
**) showing the level of significance less than 5% 
*) showing the level of significance less than 10% 
 
Data Source: Indonesian Central Bureau of Statistics (BPS) (2016); processed by the author 
 
Table 9 shows that horizontal and backward spillover have different effects on 
TFPG. The coefficients of HS are positive and statistically different from zero at 1% 
significance using two-step and one-step system GMM. These results indicate that 
the presence of FDI generates positive externalities not only to local but to all 
Indonesian firms, through competition between foreign and local firms. However, the 
coefficients of BS show no clear effect of backward linkage between foreign firms 
and local firms on TFPG; this is in jobs with the finding of Negara and Adam (2012). 
The coefficients of BS are negative but statistically insignificant in all selected 
models.  
Wage spillover in production jobs positively affects the TFPG of the 
aggregated manufacturing sector. The coefficient of WSP is positive and statistically 
significant, indicating that the higher share of wages of foreign firm’s employees 
may generate TFPG in the aggregated manufacturing sector. However, such an effect 
does not occur in the local market when there are no foreign firms. The result shows 
that using a two-step system GMM, WSP has a statistically insignificant effect on the 
TFPG of local firms.  
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In contrast to these results, the impact on the TFPG of wage spillover in non-
production jobs is negative and statistically significant. These results agree with the 
hypothesis of this study: that different job characteristics within the labour market 
may create differences in firm productivity (Bloom & Van Reenen 2007; Gennaioli 
et al. 2013; Lucas 1978; Porta & Shleifer 2008; Syverson 2011). However, such a 
negative impact of WSNP does not occur in the local market when there are no 
foreign firms. The coefficient of WSNP within local firms is negative and 
statistically insignificant.  
In terms of provincial FDI spillover effects on TFPG, the result shows that on 
average geographical proximity through the labour market has a statistically 
insignificant impact on TFPG. The two-step system GMM shows that wage spillover 
within a province both in production and non-production jobs have a statistically 
insignificant impact on the TFPG of Indonesian manufacturing firms. On average 
there is no clear effect that the geographical proximity of FDI spills over to 
Indonesian manufacturing firms through the labour market.  
Factors other than FDI spillover influence the TFPG of Indonesian firms, 
including the market concentration and the productivity gap between foreign and 
local firms. Two-step and one-step system GMM show that market concentration, 
represented by the Herfindahl- Hirschman Index, has a positive and statistically 
significant impact on TFPG at 1% significance level for aggregated firms.  
According to Demsetz (1973) and Peltzman (1977), efficiency may increase if 
the market concentration of local firms results in a higher rate of returns for all firms, 
but will not if there is no market concentration. This is in line with the finding of 
Sari, Khalifah, and Suyanto (2016) that market concentration and firm productivity 
have a positive relationship. This result also supports the findings reported in Section 
3.5.1 (TFPG of the Indonesian manufacturing sector) that on average the positive 
TFPG of Indonesian manufacturing industries is mainly the result of changes to 
technical efficiency and the scale of efficiency, which can occur as a result of high 
market concentration.  
Further, this study shows that the lower productivity gap between foreign firms 
and local firms generates a higher TFPG of aggregated Indonesian manufacturing 
firms. These results are relevant to the argument that human capital plays an 
  
98 
 
important role in absorbing technology or in stimulating knowledge transfer from 
foreign firms (Barrios et al. 2004; Barrios & Strobl 2002; Castellani & Zanfei 2003; 
Criscuolo & Narula 2008; Griffith, Redding & Simpson 2003; Peri & Urban 2006). 
Other factors, including FDI inflow, domestic investment across sectors, 
technological gaps, and a firm’s age, show statistically insignificant impacts on 
firms’ TFPG. In terms of international trade activities, this study shows, there is no 
difference between firms involved in import-export and those that are not.  
 
3.6 Conclusion  
This study measures the impact of FDI spillover on the TFPG of Indonesian 
manufacturing firms across sectors and provinces and investigates the trend, 
components and distribution of TFPG across various sectors from 1991 to 2014. The 
results show that the Indonesian manufacturing sector experienced positive TFPG 
during two periods: pre-AFC, and post-GFC. During these periods, changes in 
technical efficiency and the scale of efficiency were the main contributors to TFPG. 
Low technology sectors, such as furniture, textiles and tobacco products significantly 
contributed to the generation of positive TFPG pre-Asian financial crisis, while the 
sectors characterised by high technological intensity, such as the radio, television, 
and communication equipment and apparatus sector, significantly contributed post-
global financial crisis. This study also shows that the Indonesian manufacturing 
sector experienced two major decreases in average TFPG, in 1998 and 2007 to 2008.  
In investigating the impact of FDI spillover on the TFPG of Indonesian 
manufacturing firms, this study first tested the selected model, translog production 
function, to construct TFPG by applying Battese and Coelli's (1995) model. The 
result shows that the translog production function is capable of showing time trends, 
the presence of technological progress, the variation of value added, and the presence 
of technical inefficiency.  
This study finds evidence that the positive externalities of FDI on the TFPG of 
manufacturing in the product market are mainly through competition among firms, 
with no support for spillover through backward linkages among firms. The 
competition between foreign and local firms in the product market generates positive 
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externalities to the Indonesian firms. This result aligns with the findings of Sari, 
Khalifah, and Suyanto (2016) and Negara and Adam (2012) that the market share of 
foreign firms positively affects the aggregate output of manufacturing firms.  
In contrast to the evidence of horizontal spillover effects through the product 
market, this current study does not find a statistically significant impact on the TFPG 
through backward linkages between foreign and local firms in the Indonesian 
context. Similar evidence of the insignificant effects or the minor effect of backward 
spillover is found by Negara and Adam (2012) and Nguyen and Diez (2019). Using a 
fixed effect model they find that FDI spillover fails to generate positive TFPG in the 
Indonesian supporting industries.  
In the labour market, wage spillover based on job characteristics has been 
found to generate different effects on TFPG. Spillover in production jobs has a 
positive impact on the TFPG of aggregated Indonesian manufacturing firms, while 
wage FDI spillover in non-production jobs negatively affects the TFPG. As the 
confidence level of WSP is larger than that of WSNP, the probability that the 
positive effect of WSP will occur is larger than the alternative. The positive 
contribution of WSP on TFPG supports the argument that an increase of wages for 
foreign firm employees generates demand for skilled workers in the manufacturing 
sector in general, (Driffield & Taylor 2000), causing increased firm productivity 
(Gennaioli et al. 2013).  
These different effects on TFPG of WSP and WSNP extend our current 
knowledge of job characteristics as an influential factor of firm productivity (Bloom 
& Van Reenen 2007; Gennaioli et al. 2013; Lucas 1978; Porta & Shleifer 2008; 
Syverson 2011) However, by controlling for geographical boundaries in the labour 
market, this current study finds that provincial wage FDI spillover does not affect the 
TFPG of Indonesian manufacturing firms. This finding aligns with other studies that 
identify market competition as occurring across sectors, not provinces, when the 
costs of migration are lower than the net advantages, motivating workers to migrate 
to other regions to gain higher wages
51
 (Grogger & Hanson 2011; Roy 1951).  
                                                          
51
  Grogger and Hanson (2011) use the term ‘income maximisation behaviour’ to explain the main 
factor of migration.  
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This study controls for the factors of market concentration represented by the 
Herfindahl- Hirschman Index, technology gap, productivity gap, FDI inflow, 
domestic investment, firms’ age, and international trade dummy variables that can 
influence TFPG. Using two-step system GMM, it is found that only market 
concentration and productivity gap have a statistically significant impact on TFPG: 
market concentration positively affects TFPG, and the productivity gap between 
foreign and local firms negatively affects TFPG. Technology gap, FDI inflow, and 
domestic investment inflow have statistically insignificant impacts on TFPG. There 
is no difference in average TFPG between firms involved in import-export activities 
and firms not involved in such activities.  
One limitation of this study is that it does not investigate forward FDI spillover 
across sectors and provinces and backward FDI spillover across provinces, because 
of the limited data available in yearly input-output tables, especially across 
provinces, and the different methods of measuring input-output tables used after 
2009. Further independent research is needed to measure the forward FDI spillover 
effect on TFPG using more updated, regularly produced input-output tables than are 
currently available, not only across sectors but also across provinces.  
 
3.7 Policy and Industry Implications 
The findings of this study support the argument that Indonesia benefits from 
promoting FDI. In Indonesia, during 1990 to 2014, FDI mostly occurred in low-
medium technology sectors, such as food, rubber and plastic products; little took 
place in the high technology sectors such as radio, television, and communication 
equipment and apparatus. The contribution of low technology sectors to the TFPG is 
found to be lower than in the sectors with high technological intensity, especially 
following the GFC.  
The Government of Indonesia has promoted market competition through Act 
No. 5 (1999). This Act mandates the Supervision Commission of Business 
Competition to ensure that business activities are based on market mechanisms to 
create a business-friendly environment for all companies of every size. The 
Commission has the authority to take legal action against offenders or to fine 
  
101 
 
companies, including foreign firms, that are found to create monopolistic or other 
unfair business activities, such as creating an oligopoly and oligopsony. Such 
policies are meant to enable fair competition among firms in the market; such market 
competition can enhance FDI spillover and contribute to the TFPG of local firms.  
The different contributions to the TFPG of firms from wage spillovers in 
production and non-production jobs indicate the importance of skill mobility to the 
national economy. Act No. 20 (2003) does not provide incentives for the young to 
pursue production-related careers, such as engineering. In 2017, the share of graduate 
students in engineering was about 20%, compared with the near-60% of students 
graduating in social sciences, politics, cultural studies, law, and humanities 
(www.its.ac.id). Distinct strategies directed towards two main job classifications, 
production, and non-production jobs, will promote the importance of production 
jobs-related careers among students. This approach aligns with the finding that 
distinct incentive strategies between different job characteristics generate firm 
productivity and firm performance (Hackman & Lawler 1971; Hemmer 1995; 
Pendleton & Robinson 2016).  
Since 2007 the Government has attempted to increase the number of students 
who enroll in vocational school through the Big Bang Policy’,52 a strategic plan 
stated in the regulation of Education Ministry no. 44 in 2010 (Slamet 2013). In 2016, 
the ratio of students in senior high school to those in vocational high school
53
 in 2016 
was 67%:37%; it is expected to be 40%:60% in 2020 (www.antaranews.com). 
However, the plan to increase student numbers in vocational schools should be 
supported by improvements in educational infrastructure and environment, teaching 
quality, and job opportunities. An increased number of students is of no use if there 
are no job opportunities, or if the quality of the graduate vocational students is not in 
line with firms’ quality standards.  
Several policies have focused on enabling productivity gains through backward 
FDI spillover. Act No. 39 (2009), concerning SEZs, states that foreign and local 
firms are encouraged to make networks, especially between foreign producers and 
                                                          
52
   Under the Big Bang Policy, the Government strives to reverse the ratio of student numbers in 
senior and vocational high schools. 
53
   Vocational high school is an alternative secondary pathway which has equal level of degree to 
senior high  school. 
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local suppliers running small and medium enterprises (SMEs). The number of SMEs 
in Indonesia increased significantly, from around 39 million in 1997 to about 59 
million in 2017. The Government, (from Act No. 20 in 2008 to Government 
Regulation No. 17 in 2013) has provided opportunities for SMEs to cooperate with 
foreign firms in some permitted sectors, such as food processing and marine 
hatcheries. However, although 99.9% of total business units in Indonesia are SMEs, 
their contribution to GDP was only 60%: the large firms that made up the other 
0.01% contributed 40% to GDP (http://www.kbn.co.id).  
The Government also has created 44 science and technology parks (STP) since 
2014, as part of the ‘Nawa Cita’ program54 to develop the innovative and 
technological capabilities of society and local businesses, including SMEs 
(http://stp.ristekdikti.go.id). However, the involvement of the manufacturing sector in 
STP is less obvious, although it can stimulate SMEs or local suppliers to become 
involved in a global value chain, as one of STP’s purposes is to develop the 
innovative and technological capabilities of local firms.  
This current study shows that backward spillover does not affect TFPG, and 
thus it is necessary that the Government develop policies that promote and and 
stimulate the diffusion of knowledge and technology from foreign to local supplier 
firms. Government Regulation  Number 7 (2007), through to Industrial Minister 
Regulation Number 16/M-Ind/Per/2/2011, states that foreign firms are required to 
fulfill a requirement stipulating a minimum local content in their products. This 
enhances opportunities for foreign firms to create backward linkage with local 
suppliers.  
The study recommends that FDI policies should be strategically directed 
towards promoting investments in high technology sectors and facilitating backward 
spillover, as well as developing education policies for vocational schools to increase 
the proportion and quality of vocational school students. Developing a competitive 
business environment by creating policies that do not crowd out the local firms has 
been found to be effective, as has to improve the technological or management skills 
                                                          
54
  Nawa Cita refers to the nine basic agendas designed to continue Sukarno’s ideals, namely political 
sovereignty, independence in the economy, and personality in culture, and particularly with the 
‘Smart Indonesia’ program. 
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of non-production workers. This study suggests the need to promote policies that 
support spillover benefits in the manufacturing sectors characterised by low 
technological intensity.  
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Chapter 4: The Impact of FDI Inflow on The Provincial 
TFPG of  Manufacturing Sector through Provincial Human 
Capital 
 
 
 
4.1 Introduction 
 
Chapter 3 shows that the productivity gap between local and foreign firms 
negatively affect TFPG, indicating the role of human capital on TFPG (Borensztein, 
De Gregorio & Lee 1998; Fu & Li 2010; Xu 2000). As Indonesia applies a provincial 
decentralised government system in which each provincial government plays an 
important role in developing provincial human capital, this chapter investigates the 
role of provincial human capital on FDI – TFPG nexus  in Indonesian manufacturing 
sector. 
The relationship between FDI inflow and TFPG is not always linear (Fu & Li 
2010). A possible reason is the varying levels of the size and quality of human 
capital available in different regions and industries of the host economy (Blalock & 
Gertler 2004; Borensztein, De Gregorio & Lee 1998; Yokota & Tomohara 2010). 
Human capital is considered to be a significant determinant of the ability of firms to 
copy, adapt, and create new and advanced technology (Ali, Cantner & Roy 2016; 
Cohen & Levinthal 1989), and a minimum threshold level of human capital is 
required to benefit from the presence of FDI (Borensztein, De Gregorio & Lee 1998; 
Kottaridi & Stengos 2010; Lapan & Bardhan 1973; Su & Liu 2016). 
Indonesia, at the time of writing, has the fourth largest population in the world; 
its population 
55
 increased significantly from around 147 million people in 1980 to 
around 264 million in 2017. This is an increase of 79%, spread across 34 provinces
56
 
and 17,504 islands. Of the total population, around 60 % is of productive age, from 
15 to 64 years old,
57
 which is a potential asset to generate national economic growth. 
Such a demographic bonus is supported by the fact that the average proportion of the 
                                                          
55
  The data comes from the world bank website, https://data.worldbank.org.  
56
  The number of provinces changed gradually from 27 provinces in 1998, to 34 provinces in 2018. 
57
  The information is taken from http://setkab.go.id.   
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labour force with at least senior or vocational high school qualifications increased 
significantly from around 4% in 1991 to around 11% in 2014
58
. Such demographic 
conditions are potential assets to explore the benefits of the presence of FDI, 
especially in relation to the strategy to improve the TFPG of the Indonesian 
manufacturing sector. However, there is currently no empirical study that 
investigates the impact of provincial FDI inflow on provincial TFPG in the 
manufacturing sector and considers the threshold level of provincial human capital. 
Previous studies measure TFPG in a macro level, such as provincial TFPG based on 
macroeconomic characteristics of a province (Fu & Li 2010) or use economic growth 
rather than TFPG to investigate FDI impact on host country performance 
(Borensztein, De Gregorio & Lee 1998; Ford, Rork & Elmslie 2008; Kottaridi & 
Stengos 2010; Su & Liu 2016; Xu 2000). 
This current study addresses this gap by investigating the role of human capital 
on FDI and TFPG nexus at the provincial level in the manufacturing sector to answer 
the question: What is the impact of provincial human capital on provincial FDI- 
TFPG nexus in the Indonesian manufacturing sector? This study also examines the 
distribution of TFPG of the Indonesian manufacturing sector and human capital 
resources across Indonesian provinces to provide comprehensive information about 
the impact of FDI inflow on provincial TFPG of the Indonesian manufacturing 
sector. 
The layout of this chapter is as follows. The literature review related to this 
topic is presented in section 2. Section 3 develops a hypothesis based on relevant 
theories. Section 4 details the data and an empirical framework to measure human 
capital threshold. Section 5 provides empirical findings of the current studies. The 
last two sections provide conclusion and policy implications.  
 
 
 
                                                          
58
   The source of the data is from BPS (Indonesian Central Bureau of Statistics) and it was processed 
by the author. 
  
106 
 
4.2 Literature Review  
  
The term ‘human capital’, as used in the production function, became globally 
popular as it is believed to be one of the tacit assets of a firm (Riley, Michael & 
Mahoney 2017; Romer 1990). Human capital is a factor in production functions that 
can complement unexplained different production outputs among firms or countries 
(Romer 1990) and potentially has valuable, inimitable and non-substitutable 
characteristics (Riley, Michael & Mahoney 2017). 
Human capital is a factor of production that endogenously affects firm outputs 
(Mankiw, Romer & Weil 1992; Riley, Michael & Mahoney 2017). It represents the 
investment of human resources to acquire useful knowledge and skills through 
education, job training, and learning by doing, which make human capabilities vary 
(Lucas 1978; Schultz 1961). It represents the positive effect of human resources on 
organisational output (Aliaga 2001) and determines the distance in the technology 
gap between the technology frontier and currently used technology (Benhabib and 
Spiegel 2005).  
Previous studies have used a variety of proxies for human capital. Chen and 
Dahlman (2004) reviewed the proxies of human capital and divided them into two 
general approaches: quantitative and qualitative. The quantitative approach includes 
adult literacy rate, school enrolment ratio, and the average years of schooling. The 
qualitative approach measures human capital using several proxies including the 
teacher-student ratio, the expenditures on education, the salary of a teacher, the rates 
of student drop out (school input approaches), scientific test scores, and cognitive 
test (school output approaches). However, such proxies cannot be used to investigate 
the impact of FDI inflow on provincial TFPG of the Indonesian manufacturing 
sector, as only a proportion of the provincial population is employees of 
manufacturing firms. Therefore, this study constructs the proxy of the provincial 
human capital by combining manufacturing sectoral and provincial data related to 
human capital.  
Various experimental findings on productivity, as well as economic growth 
related to FDI, together with human capital, vary. Using country-level analysis, 
Arazmuradov, Martini, and Scotti (2014) show that FDI interacted with human 
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capital has contributed positively to technical efficiency in the former Soviet Union. 
Blalock and Gertler (2004) find that human capital in Indonesian manufacturing 
firms integrated with FDI has positively contributed to the productivity of local 
firms. Blalock and Gertler’s (2004) study shows that higher levels of human capital 
across Indonesian manufacturing sectors strengthen the impact of FDI spillover on 
firm productivity. However, this study focuses on human capital across 
manufacturing firms.  
Previous studies show that human capital thresholds exist and that the 
threshold level of human capital differs across countries. For example, using 
provincial level analysis, Fu and Li (2010) show three threshold levels in China to 
determine the impact of FDI on provincial TFPG; these are 4.92%, 10.99%, and 
30.49%. The absorptive capacity of human capital reduces the negative impact of the 
presence of FDI if more than 4.92% of the labour force experiences higher education. 
The impact of the presence of FDI becomes positive when the proportion was higher 
than 10.99%, and even better if the proportion was above 30.49%. Using cross-
countries analysis, the finding observed by Xu (2000) shows that countries benefit 
from the presence of FDI if threshold level represented by the male secondary 
attainment is more than 1.9 years. This result is higher than the findings observed by 
Borensztein, De Gregorio and Lee (1998), which show that the minimum threshold 
level to benefit from the presence of FDI is 0.5 years. These results support the 
argument that the impact of FDI inflow integrated with human capital on economic 
growth is non-linear (Benhabib & Spiegel 2005). 
Human capital determines the level of absorptive capacity of technology and 
knowledge diffusion resulting from FDI spillover. Absorptive capacity is defined as 
the capability of a firm to obtain and to apply knowledge, including the tacit 
knowledge that comes from outside the firm, to adopt technological change and to 
increase competitive advantage (Cohen & Levinthal 1990, 2000; Kedia & Bhagat 
1988; Koza & Lewin 1998; Zahra & George 2002). Zahra and George (2002) re-
classified absorptive capacity to merge potential absorptive capacity and realised 
absorptive capacity. The potential absorptive capacity is the capability to acquire or 
to absorb the external knowledge; realised absorptive capacity is the capability to 
develop such knowledge or technology to optimise the benefit of the presence of 
current knowledge.  
  
108 
 
It is well known that one of the resources of technology is FDI spillover. FDI 
spillover occurs as a consequence of foreign investors’ adjustment strategies to offset 
the high cost incurred by imperfect information in host countries, such as supplier 
links and market demand (Buckley & Casson 1976; Dunning 1980; Girma 2005; 
Hymer 1960; Makino & Delios 1996). One adjustment strategy is increasing 
competitive advantage by having relatively more advanced technology and higher 
capital assets than that of local firms. The availability of goods produced by foreign 
firms being marketed and consumed also tends to disseminate knowledge (Girma 
2005); however, the positive externalities associated with FDI are not taken for 
granted. Foreign firms strive to minimise the externalities to sustain their existence in 
the local market as well as international market competition. The presence of FDI 
spillover is also determined by the aims of foreign firms in establishing the company 
in a host country (Cantwell & Narula 2001).  
Local firms need to have an absorptive capacity of FDI spillover to increase 
their TFPG and the ability to compete with foreign firms. Some researchers believe 
that absorptive capacity depends on several factors, including a technological or 
productivity gap between foreign firms and local firms (Cohen & Levinthal 1989; 
Girma 2005). However, the difference in absorptive capacity levels at country or 
region level is based on different characteristics of local human capital level and 
technology capability.  
It is argued by some scholars that a technological gap has a positive 
relationship with the local firms’ absorptive capacity (Findlay 1978; Girma 2005; 
Wang & Blomstrom 1992). According to Findlay (1978), the interaction between 
foreign and local firms considerably affects FDI spillover and the rate of spillover 
depends on the distance of the technological gap between foreign firms and local 
firms. The wider the gap, the larger the rate of FDI spillover produced by foreign 
firms. Findlay (1978) used the analogy of the natural reaction of a human being: if 
people have a strong pressure to reach the relatively higher standard in their daily 
activities they may have better achievement. The proxy of the technological gap 
between foreign firms and local firms used by Findlay (1978) is the ratio of capital 
stock between foreign firms and local firms.  
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By contrast, others believe that the closer the technological gap the better 
capacity local firms have to absorb FDI spillover (Barrios et al. 2004). These 
scientists believe that human capital plays an important role in absorbing FDI 
spillover (Barrios et al. 2004; Barrios & Strobl 2002; Castellani & Zanfei 2003; 
Criscuolo & Narula 2008; Griffith, Redding & Simpson 2003; Peri & Urban 2006). 
The closer gap in technology capability between foreign firms and local firms 
provides an opportunity for local firms to learn more about more advanced 
technologies introduced by foreign firms. As discussed in Chapter 4 the impact of the 
productivity gap between foreign firms and local firms on TFPG of Indonesian 
manufacturing firms is negative which supports the argument that the closer gap is 
needed to increase TFPG needed to increase TFPG and human capital plays an 
important role in reducing such gap.  
In summary,  there are two arguments in relation to the productivity gap – firm 
productivity nexus. The first argument states that the decreased productivity gap 
between firms increases firm productivity as firm productivity relies on human 
capital capability to absorb FDI spillover. The other argument states that the higher 
technological gap results in higher firm productivity based on the assumption that the 
larger gap motivates people to work more productive.  One finding of chapter 3 
shows that the productivity gap between foreign and local firms has a negative 
impact on TFPG of aggregate Indonesian manufacturing firms indicating the needs 
of the human capital capability to reduce such gap as well as to increase firm 
productivity. 
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4.3 Hypothesis Development 
 
Some studies argue that the impact of FDI on economic growth is non-linear 
and it is affected by the absorptive capacity of human capital (Borensztein, Gregorio 
& Lee 1998; Fu & Li 2010; Xu 2000). The result, discussed in Chapter 3, aligns with 
this argument. A possible reason is that FDI inflow and TFPG have a non-linear 
relationship that is affected by human capital, as absorptive capacity is the key factor 
that influences benefits through the presence of FDI. 
Human capital plays an important role in regional development as a 
determinant of the capability of transferring and absorbing knowledge and 
technology, such as from FDI spillover at a regional level (Capello & Nijkamp 2009; 
Gennaioli et al. 2013), and it affects firm productivity within a sector and its 
productivity within a region (Gennaioli et al. 2013). Provincial human capital is a 
non-material asset with its amount and quality determining the competitiveness of 
each province (Capello & Nijkamp 2009). The level of human capital, as one of the 
provincial characteristics, varies across provinces, and thus may have different 
impacts on provincial economic growth (Capello 2009; Faggian & McCann 2009). 
The transfer of tacit knowledge by provincial human capital through firm level 
interactions is one of the determinant factors of provincial innovation capability 
(Capello & Nijkamp 2009). This current study constructs provincial human capital 
by calculating the ratio of the size of the labour force with a minimum of senior or 
vocational high school degree qualification over the population in each province. 
An increase in labour supply tends to reduce wages if the characteristics of the 
labour market competition are substitutable (Borjas 1987). Therefore, the increased 
labour force with the same skills or qualifications generates a labour market 
competition, which leads to reduced labour cost and improved quality of the labour 
force. Since two of TFPG sources are technical efficiency change and technical 
change (Kumbhakar, Wang & Horncastle 2015), the decreased labour cost increases 
the technical efficiency change, while the increased quality of the labour force 
enhances the technical change. This situation leads to improved TFPG when other 
factors are constant.  
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Since provincial human capital is believed to influence a non-linear 
relationship between FDI inflow and provincial TFPG (Fu & Li 2010), this study 
investigates the role of provincial human capital on FDI – TFPG nexus by using the 
following hypothesis:  
H1:  The impact of FDI inflow on provincial TFPG of Indonesian 
manufacturing sector is non-linear and its impact is influenced by 
provincial human capital.  
 
4.4 Research Method 
4.4.1 Data Description 
 
Data used in this study is from the Indonesia Central Bureau of Statistics and 
consists of 600 observations from 25 Indonesian provinces
59
 for the period of 1991 to 
2014. The data provides information about the characteristics of each of the 
Indonesian province, including the educational background of the labour force, the 
number of school buildings, the number of civil servants and the total population. 
Table 12 summarises the provincial characteristics used in this study. 
 
 
 
 
 
 
                                                          
59
  Some provinces data are merged into one province  as some new provinces have been established 
since 2000. They are 
 
Kepulauan Bangka Belitung merged into Sumatra Selatan (Sumatra Selatan), 
Kepulauan Riau (Riau), Banten (Jawa Barat), Gorontalo (Sulawesi Utara), Maluku Utara 
(Maluku). The data used in this chapter and Chapter 5 do not include Papua and Papua Barat 
provinces due to the unavaibility of the required time series data. Appendix N  illustrates the list of 
Indonesian provinces. 
 
  
112 
 
Table 12 Data Description 
Variable Obs Mean Std. 
Dev. 
Min Max 
Provincial TFPG60  
600 0.1861 0.7395 -1.0189 9.1106 
Provincial FDI Inflow61 
600 0.2008 0.3239 0.0000 0.9994 
Total Human capital (THC) 62 
600 0.0677 0.0294 0.0244 0.1244 
Human capital with senior high school 
attainment (SHS) 
600 0.0282 0.0139 0.0074 0.0549 
Human capital with vocational high school 
attainment (VHS)  
600 0.0187 0.0075 0.0065 0.0336 
Human capital with Diploma attainment 
(diploma) 
600 0.0084 0.0038 0.0022 0.0153 
Human capital with vocational high university 
attainment (university) 
600 0.0123 0.0082 0.0017 0.0279 
Government Size  
600 0.0259 0.0161 0.0013 0.1452 
IT Infrastructure  
600 0.0164 0.0182 0.0020 0.1420 
 
Notes:  Provincial TFPG is total factor productivity growth in the manufacturing sector of each 
province weighted by the total output of the firms in each province. Provincial FDI inflow is 
the value of FDI inflow in each province deflated by the wholesale price index over 
provincial GDP. Total human capital is the ratio of the total labour force who has at least 
senior or vocational high school qualifications overpopulation in each province. SHS is a 
labour force who has only senior high school qualification overpopulation in each province. 
VHS is a labour force who has only vocational high school qualification overpopulation in 
each province. The diploma is a labour force who has diploma qualification overpopulation 
in each province. University is a labour force who has a bachelor degree. Government size is 
the ratio of the number of civil servants overpopulation in each province. IT infrastructure is 
the ratio between the number of universities over the number of primary schools in each 
province. 
 
Data Source: Indonesian Central Bureau of Statistics (BPS) (2016); processed by the author 
 
 
 
 
 
                                                          
60
 This study follows Weber and Domazlicky (1999)  in weighting  provincial TFPG by using total 
output of the firms in each province 
61
 In this study, provincial FDI inflow is represented by the ratio of provincial FDI inflow over 
provincial GDP. This variable is winsorized using 1% and 90% level due to the suspection of the 
presence of data outlier.  
62
 Total human capital in this study means the ratio of the number of labour force with minimum 
senior or vocational high school university degree. This study assumes that human capital stock 
will be depreciated every year using depreciation rate of 2.5% based on Echevarr  a (2004) and Fu 
and Li (2010). 
 
 
  
113 
 
4.4.2 Empirical Framework 
 
This study applies the theoretical framework of Chen and Dahlman (2004) as a 
base model to investigate the impact of FDI inflow on provincial TFPG of 
Indonesian manufacturing sector
63
 for several reasons. Firstly, the determinant 
factors of provincial TFPG  as per Chen and Dahlman (2004)  are an institution and 
economic regime, education, and training, the level of domestic innovation, and 
information and communication infrastructures vary across provinces. Secondly, 
such determinant factors may affect the manufacturing sector directly and indirectly. 
Thirdly, such determinant factors cover the main provincial characteristics including 
provincial human capital that may vary among provinces. 
According to Chen and Dahlman (2004), the provincial TFPG is a function of 
education and training
64
, institution and economic regime
65
, the stock of knowledge 
or the level of domestic innovation, and communication and information 
infrastructure. 
Yit = f(EDUit, INSit,  INOVit,   INFit)       (1) 
where Yit is weighted TFPG of Indonesian manufacturing sector in province i 
(i=1,....N) in time t (t=1,....T). EDUit is education and training in province i (i=1,....N) 
in time t (t=1,....T) representing provincial human capital (HCit).  INSit is an 
institutional and economic regime in province i (i=1,....N) in time t (t=1,....T) 
showing the level of the access to competitiveness, accountability, and effectiveness 
which is represented by government size, GSit, or the share of civil servants over 
provincial population. INOVit is the access to provincial innovation in the province I 
(i=1,....N) in time t (t=1,....T) representing the supportive environment to acquire, 
adapt and apply useful knowledge to increase competitiveness. INFit is information 
technology (IT) infrastructure in province i (i=1,....N) in time t(t=1,....T) reflecting 
the access to acquire and to share product knowledge and information.  
                                                          
63
  Appendixes P,  Q, and R show the number of observed total firms, local firms, and foreign firms 
of the Indonesian manufacturing sector across provinces, respectively, used in this study. 
64
  Education and training includes human capital 
65
  Institutional and economic regime represents the openness of the province in terms of international 
trade and how many protectionist policies are stipulated by the government to foster competition 
(Chen & Dahlman 2004). 
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This study uses various proxies representing the determinant factors of 
provincial TFPG. The proxy of provincial human capital is the ratio of the number 
labour force with minimum senior or vocational high school degree overpopulation 
in each province. For the provincial institution, this study focuses on the routine 
government expenditure and corrupt-free government as parts of the institutional 
regime (Chen & Dahlman 2004) which are represented by provincial government 
size or the number of civil servants overpopulation.  IT infrastructure is represented 
by the ratio of the number of universities over the number of primary schools
66
. The 
other determinant factor of TFPG is the access to provincial innovation which is 
represented by provincial FDI inflow. 
By replacing provincial education and training, EDUit, to provincial human 
capital, HCit; the access of the domestic innovation, INOVit, to  FDI inflow, FDIit ; 
provincial institution, INSit, to provincial government size, GSit.  The equation (1) 
can be written as follow. 
                                            (2) 
The econometric regression model is as follow: 
                                             (3) 
 
To test whether there is a threshold estimate between provincial TFPG of the 
manufacturing sector and provincial human capital, the equation (1) can be changed 
into following Cobb-Douglass equation.  
                                       (        )            (        )   (4) 
where        is provincial total factor productivity growth of the manufacturing 
industry in province i (i=1,....N) in year t (t=1,....T).      is  provincial human capital 
in province i (i=1,....N) in year t (t=1,....T).      is the provincial government size in 
province i (i=1,....N) in year t (t=1,....T).       is the IT  infrastructure in province i 
(i=1,....N) in year t (t=1,....T).        is the ratio of FDI inflow over provincial GDP 
in province i (i=1,....N) in year t (t=1,....T).  ,  ,    and   are the marginal effect of 
                                                          
66  University is commonly known as the place to acquire and to share the useful knowledge and 
technology (Chen & Kenney 2007). The number of the primary school buildings is used to weight 
the IT infrastructure as this study assumes that primary school has a basic infrastructure for 
learning activities (Kant 2014) 
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the provincial TFPG of the manufacturing sector with respect to provincial human 
capital, provincial government size, IT  infrastructure, and FDI inflow, respectively.  
I() is the indicator function of FDI inflow where       is treated as a threshold 
variable. Indicator function takes value 0 or 1 depends on whether the threshold 
variable is less or more than the threshold level,    represents  the  FDI spillover 
coefficiency below a threshold level and    is FDI spillover coefficient above the 
threshold level.  
This study employs Ramírez-Rondán's (2018) and Ramirez-Rondan's (2015) 
models to calculate the threshold level of provincial human capital using the 
following regression models. 
                                          (        )    
            (        )       (5)   
The compact model of the threshold variable is as follow:  
 
   ( )  [
       (        )
          (        )
]       
  
 
Therefore, equation (5) can be written as follow: 
 
                                     ( )            (6) 
 
where constant,   , is unobservable fixed effects consisting of omitted time-invariant 
and cross-section fixed factors which are allowed to vary across provinces. It also 
represents the initial level of the technical capability of different provinces.  
 To reduce the individual fixed effect,   , the equation (6) is subtracted by the 
average equation (6) as follow. 
    ̅̅ ̅̅ ̅̅ ̅̅          ̅̅ ̅̅      ̅̅̅̅        ̅̅ ̅̅  ̅    ̅ ( )    ̅       (7) 
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and 
 ̅ ( )  
 
 
∑    ( )   (
 
 
∑        (        )
 
   
 
 
∑        (        )
 
   
)       
Taking the difference between (5) and (6): 
      
        
       
         
       
      
 
     (8) 
 
Using the stacked data and errors for each observation with time period deleted, the equation (8) is converted into the following equation. 
                                      (9) 
 
Given  , the following equation is for the estimator    using conditional least 
square (CLS). 
 ̂ ( )  (  ( )   ( ))     ( )             (10) 
For the residual, the vectors are the following : 
 ̂ ( )           ( ) ̂ ( )         (11) 
The sum square of errors is defined using the following equation:  
 ( )    ̂ ( )  ̂ ( )          (12) 
As mentioned in Ramírez-Rondán's (2018), by using conditional least square 
proposed by Hansen (1999) and Chan (1993) and grid search
67
 (Hansen 1999, 2000) 
the threshold estimate,   , with the least sum square of errors is defined where 
 ̂    ̂ ( ̂). 
To obtain the dynamic threshold level of provincial human capital, this current 
study uses a fixed effect dynamic panel threshold by applying maximum likelihood 
approach proposed by Hsiao, Hashem Pesaran and Kamil Tahmiscioglu (2002). To 
calculate threshold estimates, the maximum likelihood has less bias estimator and 
root means square error than when applying GMM (Hsiao, Hashem Pesaran & Kamil 
Tahmiscioglu 2002).  
                                                          
67 Grid search is making two equal space of the threhold variable which is provincial FDI inflow. 
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Since the dynamic model treats the lag of the dependent variable as a regressor, 
the equation (5) above is changed into the dynamic equation model as follow 
                                                       (           )  
             (         )      (13) 
The compact notation of the threshold variable is below. 
    ( )  [
         (         )
            (         )
]       
  
If there is no threshold level it means       and           . In this case, the 
standard linear regression model can be used to estimate the impact of FDI on 
provincial TFPG of the Indonesian manufacturing industry. 
The equation (13) can be written as equation (14):  
                                                 ( ̂)            (14) 
According to Hsiao, Hashem Pesaran and Kamil Tahmiscioglu (2002), the 
elimination of the individual specific effect is important to fulfill the assumption that 
the error term should be independent and identical normally distributed (iid). 
Therefore, equation (14) is converted into the following equation. 
                                               
      ( ̂)            (15) 
To gain a consistent threshold estimate, the initial condition is needed as it 
assumes that        is affected by an external parameter such that               . 
Hsiao, Hashem Pesaran and Kamil Tahmiscioglu (2002) show that there is the same 
joint probability distribution of dependent variable le and error term in the first 
difference,     , and the Jacobian transformation from the error term to the dependent 
variable is unity. The following matrix is the covariance matrix of        with    
    
  
=   
 

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      (16) 
If    (   
 ), the matrix of   can be defined as following  
                                     =  (17) 
By assuming that the residual,    , is normally distributed and identical and 
independent distribution, ΔFDIi has  joint probability distribution as follows; 
     (     
  )    
  
 
  (  )   
 
 
  |  ( )| 
   
 
 
 ∑ [(              )ˆ(1    )
 
   (              )ˆ(1    )]
 
     (18) 
The maximum likelihood estimation of   ̂  ̂  ̂  ̂ 
   and  is the global 
maximum of     (       
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4.5 Empirical Results And Discussion 
4.5.1 TFPG Distribution of Indonesian Manufacturing sector across Indonesia’s 
Provinces
68
 
Indonesia is the largest archipelago state, which consists of 34 provinces lying 
across 13,466 islands. It is interesting and necessary to map TFPG distribution of 
manufacturing sector across Indonesia provinces, as the different characteristics of 
each province may affect the output of the manufacturing sector. Knowing the spatial 
distribution of TFPG of the Indonesian manufacturing sector can assist in mapping 
the role of each sector in each Indonesian province, and reveal the level of 
technology acquisition of Indonesian manufacturing sector across the provinces. 
According to Appendixes S, V, and W, the different periods have a different 
distribution of TFPG of manufacturing sector across Indonesian provinces. Food 
products and beverages are the industry with the highest TFPG in most provinces, 
from 1991 to 2008. Meanwhile, radio, television, and communication equipment and 
apparatus is the industry with the highest TFPG in most provinces, from 2009 to 
2014 or after the global financial crisis (GFC). Such different distribution of TFPG 
across Indonesian provinces, before and after GFC, shows the change in the 
domination of TFPG construction of manufacturing sector, from low to high 
technology industries. 
The Provinces in Java Island dominated the highest TFPG of Indonesian 
manufacturing sector
69
 per year from 2009 to 2014. The highest TFPG of each sector 
mostly belongs to the firms in Java Island especially Jawa Barat and Jawa Timur. 
Jawa Barat experienced the highest TFPG  in Textiles; Wearing Apparel: Dressing 
and Dyeing of Fur; Paper and paper products; Chemicals and chemical products, 
Other non-metallic mineral products; Fabricated metal products, except machinery 
and equipment; Machinery and Equipment; Office, accounting, and computing 
machinery; Electrical machinery and apparatus n.e.c; Radio, television, and 
communication equipment and apparatus; Motor vehicles, trailers, and semi-trailers; 
                                                          
68
  It is based on the total number of provinces in 2017. However, two provinces are not included in 
this study which are Sulawesi Barat and Kalimantan Utara since both provinces are relatively new. 
Those provinces were established in 2004 and 2012, respectively 
69
  Appendix T , U, and V  show the TFPG of Indonesian manufacturing sector in  Indonesian 
provinces from 1991 to 2014. 
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and Other transport equipment.  Jawa Timur experienced the highest TFPG in Food 
products and beverages; Tobacco Products; Tanning and Dressing Leather; Coke, 
refined petroleum products and nuclear fuel; Rubber and Plastics Products; Basic 
Metals; Medical, precision, and optical instruments, watches and clocks; Furniture; 
and Recycling. Jakarta dominated the highest TFPG in Publishing, Printing, and 
Reproduction of Recorded Media. Only Jambi, the province outside Java Island that 
recorded the highest TFPG in one of the Indonesian manufacturing industries which 
were Wood and of products of wood and cork, except furniture
70
. 
 
 
Figure 19  Spatial Distribution of TFPG of Indonesian Manufacturing Industries from 2009 to 
2014
71
 
Data Source:  http://www.geocurrents.info
72
; processed by the author 
 
According to Appendix V, some provinces experienced a shift in 
manufacturing industries domination based on TFPG within 25
th
 percentile and 
others were consistently dominated by one manufacturing sector during the period 
1991 to 2014. Kalimantan Timur, Kalimantan Selatan, Kalimantan Barat, Sulawesi 
Tengah, Sulawesi Tenggara, Maluku, Riau, Jambi, Sumatra Selatan, Nusa Tenggara 
Timur,  were the provinces dominated by Food products and beverages when 
                                                          
70
   The distibution of the provinces with the highest TFPG in each sub sector per period is available at 
Appendix S. 
71
   The arrow is the sub-sector code with the highest TFPG and the number in the bracket shows the 
sub-sector  code with the largest proportion of the highest TFPG within 25
th
 percentile in each 
province from 2009 to 2014. The percentage means the highest TFPG in each province from 2009 
to 2014. The meaning of the code can be seen at Appendix C. 
72
  The original map is taken from http://www.geocurrents.info. 
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previously these provinces were dominated by Wood and of Products of Wood and 
Cork, except furniture.  
Manufacturing industries in Jawa Barat and Yogyakarta shifted from textile 
domination to other non-metallic mineral products from 2009 to 2014. Aceh, 
Sumatra Utara, Sumatra Barat, Bengkulu, Lampung, Jawa Tengah, Jawa Timur, 
Sulawesi Utara, Sulawesi Selatan, Gorontalo, Maluku Utara
73
, and Papua Barat were 
regularly dominated by food products and beverages industries. Jakarta was steadily 
lead in wearing apparel: dressing and dyeing of fur industries. Banten was 
consistently dominated by rubber and plastics products industries. Kepulauan Riau 
was lead by radio, television, and communication equipment and apparatus 
industries
74
. 
 
 
 
 
 
 
 
 
 
 
Figure 20  The Average of  TFPG of Indonesian Manufacturing sector across Indonesian 
Provinces from 1991 to 2014
75
 
Data Source: Indonesian Central Bureau of Statistics (BPS) (2016); processed by the author 
 
 
 
 
 
                                                          
73
  In the third period it was dominated by other transport equipment interms of spatial distribution of 
TFPG of Indonesian manufacturing indutsry. 
74
   Only in the third period, this sub sector was dominated by Rubber and Plastics Products 
75
  Appendix T illustrates the distribution of the weighted TFPG of manufacturing industries across 
Indonesian provinces 
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Figure 21  The Proportion of TFPG of Indonesian Manufacturing sector across Indonesia Main 
Regions from 1991 to 2014 
Data Source: Indonesian Central Bureau of Statistics (BPS) (2016); processed by the author 
 
 
Figures 19 and 20 illustrate the distribution of TFPG of Indonesian 
manufacturing sector across Indonesian provinces. Of all provinces, those in Java 
Island experienced relatively high TFPG of the manufacturing sector for the period 
of 1991 to 2014. Jawa Barat experienced the highest TFPG reaching of 1.8808, 
followed by Jawa Timur and Jakarta with the TFPG of 0.8559 and 0.6236, 
respectively. Outside Java Island, Riau experienced the highest TFPG of 0.4091, 
followed by Sumatera Utara and Sumatera Selatan with the TFPG of 0.2744 and 
0.1062, respectively. The lowest TFPG occurred in Nusa Tenggara Timur and Nusa 
Tenggara Barat with the TFPG of 0.009 and 0.0015, respectively. Overall, the 
provinces in Java Island including Jawa Barat, Jawa Timur, Jakarta, Jawa Tengah, 
and Yogyakarta shared 72 % of TFPG construction of Indonesian manufacturing 
sector. Meanwhile, the provinces in Sumatera, Kalimantan, Sulawesi, and Nusa 
Tenggara and the Maluku Islands
76
 shared of 21%, 4%, 2%, and 1% of the TFPG of 
Indonesian manufacturing sector, respectively. 
 
 
 
                                                          
76
 This region includes Nusa Tenggara Barat, Nusa Tenggara Timur, Bali and Maluku. 
79% 
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4.5.2 Provincial Human Capital in Indonesia 
 
The impact of FDI inflow on TFPG is expected to be influenced by human 
capital. This section discusses the numbers of labour forces classified into several 
groups, based on the last educational attainment in secondary high school. This 
information is provided to present a picture of the source of provincial human capital 
in Indonesia.  
 
 
 
 
 
 
 
Figure 22  The Proportion of Primary and Secondary School Enrollment from 1990 to 2017  
Data Source: World Bank (2018);  processed by the author 
 
Figure 22 illustrates the trend of the gross proportion of the population who 
enroll in primary and secondary school during the period 1990 to 2017. The trend of 
school enrollment for primary education is decreasing while it is an increasing trend 
for secondary education.  According to those trends it is expected that in the future, 
the gross proportion of secondary education enrollment can surpass the gross 
proportion of primary education enrollment. 
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Figure 23  The Average Proportion of Human Capital with Minimum Senior or Vocational 
High School Degree from 1991 to 2014 
Data Source: Indonesian Central Bureau of Statistics (BPS) (2018); processed by the author 
 
Figure 22 illustrates the proportion of provincial human capital with minimum 
senior or vocational high school degree. Jakarta dominates the average proportion of 
total provincial human capital at 19.6% followed by Bali (11.3%), Kalimantan Timur 
(11%) and DI Yogyakarta (10.89%). The three provinces that have the lowest 
provincial human capital are Nusa Tenggara Timur (4%), Lampung (4.3%) and Nusa 
Tenggara Barat (4.6%). 
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Figure 24  The Average Proportion of Human Capital with Senior High School Degree from 
1991 to 2014  
Data Source: Indonesian Central Bureau of Statistics (BPS) (2018); processed by the author 
 
Figure 23 illustrates the average provincial human capital having only a senior 
high school degree. Jakarta province still dominates the proportion of human capital, 
which is 9.4%. Bali is still in the top two of the proportion of provincial human 
capital at 5.1% of the total population followed by Riau and Bali having a proportion 
of 5.1% and 5.0%, respectively. The three provinces with the lowest proportion were 
Nusa Tenggara Timur (1.3%), Lampung (1.7%) and Nusa Tenggara Barat (2%). 
 
 
 
 
 
 
 
 
Figure 25  The Average Proportion of Human Capital with Vocational High School Degree  
from 1991 to 2014 
Data Source: Indonesian Central Bureau of Statistics (BPS) (2018); processed by the author 
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Figure 24 illustrates the average proportion of provincial human capital with a 
vocational high school degree. Jakarta (5.1%), Yogyakarta (3.8%), and Kalimantan 
Timur (3.6%) are the top three provinces with the highest average proportion of 
provincial human capital with vocational school degree, while Nusa Tenggara Barat 
(1%), Aceh (1.1%), and Sulawesi Tenggara (1.3%) are the provinces that have the 
least average proportion of human capital in this group. 
 
 
 
 
 
 
 
Figure 26  The Average Proportion of Human Capital with a Diploma Degree from 1991 to 2014 
Data Source: Indonesian Central Bureau of Statistics (BPS) (2018); processed by the author 
 
Figures 25 and 26 illustrate the average proportion of provincial human capital 
with the diploma and universities degrees. Jakarta, Yogyakarta, and Bali still 
dominated the number of provincial human capital in these groups. The provinces 
with the least proportion of human capital with minimum diploma degree and 
universities are Jawa Timur and Kalimantan Barat, respectively.  
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Figure 27  The Average Number of Labour Force with Minimum University Degree from 1991 
to 2014   
Data Source: Indonesian Central Bureau of Statistics (BPS) (2018); processed by the author 
 
Provincial human capital based on senior or vocational high school attainment 
is commonly used as the minimum qualification for entering job markets’ 
competition in the Indonesian manufacturing sector. Therefore, this study uses the 
labour force who finished at least senior or vocational high school degree to 
construct provincial human capital. It includes the labour force who already finished 
a diploma and university degree.  
 
 
Figure 28  The Average Number of Labour Force with Minimum Senior or Vocational High 
School Attainment from 1991 to 2014 (in Thousands) 
Data Source: Indonesian Central Bureau of Statistics (BPS) (2018); processed by the author 
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Figure 27 illustrates the average number of labour force having minimum 
senior or vocational high school qualification across Indonesian provinces from 1991 
to 2014. Jawa Barat was the province recorded the highest annual average number of 
labour force having at least senior or vocational high school degree during the period 
of interest which were around 3 million numbers or 34 times higher than that of 
Bengkulu, the province with the smallest labour force. The other provinces in Java 
Island that had relatively large labour force with minimum senior or vocational high 
school attainment are Jawa Timur, Jakarta and Jawa Tengah recorded around 2.3 
thousand, 1.8 thousand, and 1.7 thousand, respectively. In the eastern region of 
Indonesia, Sulawesi Selatan had the largest labour force of around 479 thousand 
people or 1.23 times higher than that of Bali, which became the province with the 
largest labour force group in the middle region of Indonesia.  
 
4.5.3 Testing for Correlation 
The high correlation between variables may increase the standard errors and 
change the direction of coefficient estimates. The coefficient estimates do not explain 
the relationship between independent variables and dependent variables. Therefore, it 
is important to test the presence of high collinearity between variables. Table 13 
shows the result of multicollinearity testing in this study. 
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Table 13 Correlation Matrix between Variables 
Variables Provincial 
TFPG 
Provincial  
FDI inflow 
Provincial 
Human capital 
(THC) 
Government 
Size 
IT 
Infrastructure 
Provincial 
TFPG 
1     
 
Provincial 
FDI inflow 
0.3397 1    
 
Provincial 
Human capital 
(THC) 
0.0985 0.2562 1   
 
Government 
Size 
-0.1062 -0.1842 0.2221 1  
 
 IT 
Infrastructure 
0.0362 0.0553 0.6382 0.2643 1 
 
 
Note: The range of correlation matrix is from -1 to 1 
 
Darta Source: Indonesian Central Bureau of Statistics (BPS) (2018); processed by the author 
According to Table 13, the result shows that there is no high multicollinearity 
among variables. The Pearson correlation coefficient in Table 13 shows that the 
correlation coefficients between variables are less than 0.8.  
 
4.5.4 The Influence of Provincial Human Capital on the Impact of FDI Inflow on 
Provincial TFPG of Indonesian Manufacturing sector 
 
This section discusses the influence of provincial human capital in determining 
the impact of FDI inflow on provincial TFPG of Indonesian manufacturing sector. 
The provincial human capital is proxied by the ratio of the size of the labour force, 
with at least senior or vocational high school qualification over the population in 
each province. Table 14 shows the result of the impact of FDI inflow on provincial 
TFPG of the Indonesian manufacturing sector through provincial human capital 
based on different levels of educational background.  
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Table 14 The Dynamic and Non-Dynamic Panel Threshold Estimates  
Dependent 
Variable 
= Provincial TFPG 
Provincial Human Capital as a Threshold Variable77 
Model I Model II Model III Model IV Model V Model VI 
Dynamic Threshold Estimates 
Threshold Estimates 
 
0.118570 0.052098 0.031806 0.010086 0.016137 0.368151 
Regime 1 
(Provincial FDI 
Inlow) 
-0.098220 
(0.063686) 
-0.106032* 
(0.064720) 
-0.104107* 
(0.061796) 
-0.219599*** 
(0.074309) 
-0.238361*** 
(0.069214) 
-0.586801*** 
(0.102497) 
Regime 2 
(Provincial FDI 
Inlow) 
0.857133*** 
(0.121993) 
0.891320*** 
(0.123225) 
0.943338*** 
(0.113805) 
0.399823*** 
(0.080419) 
0.489237*** 
(0.087028) 
0.215617*** 
(0.063026) 
Bootsrap p-value78 0.003333 0.003333 0.003333 0.036667 0.006667 0.000000 
Non-Dynamic Threshold Estimates 
Threshold Estimates 
 
0.111149 0.052098 0.031265 0.011085 0.026445 0.410139 
Regime 1 
(Provincial FDI 
Inlow) 
-0.239619** 
(0.115736) 
-0.163298 
(0.114889) 
-0.251930** 
(0.111809) 
-0.169769 
(0.126047) 
-0.194755* 
(0.116671) 
-1.166171*** 
(0.183778) 
Regime 2 
(Provincial FDI 
Inlow) 
1.779822*** 
(0.199201) 
2.039613*** 
(0.210642) 
1.925750*** 
(0.193917) 
1.030594*** 
(0.166143) 
1.688732*** 
(0.215450) 
0.578608*** 
(0.117700) 
Bootsrap p-value 0.003333 0.003333 0.003333 0.030000 0.013333 0.000000 
Independent Variable79 
TFPG_Lag1 
0.972541*** 
(0.027798) 
0.969726*** 
(0.028178) 
0.961700*** 
(0.027146) 
1.018975*** 
(0.027753) 
1.014494*** 
(0.026970) 
1.082979*** 
(0.027532) 
Provincial Human 
Capital 
0.788964 
(0.974460) 
0.032066 
(2.046619) 
11.433449*** 
(3.891092) 
-5.127560 
(6.278855) 
0.679566 
(3.034891) 
0.535651* 
(0.317504) 
Government Size 
-2.553863*** 
(1.124135) 
-2.627990** 
(1.131004) 
-2.450463** 
(1.098513) 
-2.235865* 
(1.154619) 
-1.862891* 
(1.126882) 
-1.88029* 
(1.13344) 
IT Infrastructure 
7.845807*** 
(1.980607) 
9.512871*** 
(1.951889) 
8.856607*** 
(1.606126) 
8.835538*** 
(1.884606) 
5.847715*** 
(2.141690) 
7.779318*** 
(1.710023) 
 
Notes: ***) The coefficient estimate is statistically different from zero at 1% significant level 
   **) The coefficient estimate is statistically different from zero at 5 % significant level 
     *) The coefficient estimate is statistically different from zero at 10 % significant level 
 
Data Source: Indonesian Central Bureau of Statistics (BPS) (2018); processed by the author 
                                                          
77
  Model I uses provincial human capital with minimum senior high school (SHS) or vocational high 
school (VHS) last education attainment. Model II uses provincial human capital with SHS last 
educational attainment. Model III uses provincial human capital with VHS last educational 
attainment. Model IV uses provincial human capital with Diploma last educational attainment. 
Model V uses provincial human capital with university last education attainment. Model VI uses 
average years schooling in secondary education. 
78
  Null hypothesis states that there is a linear relationship between FDI inflow and TFPG of 
Indonesian manufacturing sector. 
79
   The coefficient estimates of independent variables are based on the result of dynamic panel 
threshold model using maximum likelihood technique. 
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Table 14 illustrates the result of the impact of FDI inflow on provincial TFPG 
of the Indonesian manufacturing sector through provincial human capital based on 
educational attainment. According to the Model I of Table 3 where provincial human 
capital is represented by the share of labour force graduated from at least senior high 
school or vocational high school, the dynamic and non-dynamic threshold estimates 
exist at 0.118570 and 0.111149, respectively. The result of the dynamic threshold 
estimate shows that within the first regime of the human capital threshold  FDI 
inflow has a negative but statistically insignificant impact on provincial TFPG where 
the share of provincial human capital is equal or below 0.118570, while its second 
regime shows that FDI inflow positively contributes to the TFPG where the share of 
total provincial human capital is above that threshold. The results indicate the 
importance of provincial human capital in generating positive externalities of FDI 
inflow. This result supports the argument that human capital plays important role in 
absorbing FDI spillover in allignments with the findings of  (Barrios et al. 2004; 
Barrios & Strobl 2002; Castellani & Zanfei 2003; Criscuolo & Narula 2008; Griffith, 
Redding & Simpson 2003; Peri & Urban 2006). 
 
 
  
 
 
 
 
 
Figure 29  The likelihood ratio of the threshold of Model I 
A. The dynamic threshold estimate of total provincial human capital 
B. The non-dynamic threshold estimate of total provincial human capital 
 
Data souce: Indonesian Central Bureau of Statistics (BPS) (2018); processed by the author 
(A) 
 
(B)   
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Figure 28 shows the trend of the likelihood ratio of the threshold parameter of 
the model I using dynamic (A) and non-dynamic (B) models. Using 95% confidence 
level, the likelihood ratio of both models generally shows decreasing trends but the 
likelihood ratio of the dynamic model shows relatively more fluctuation than non-
dynamic model  The trends tend to convert into increasing trends after reaching 
threshold parameters of 0.118570 and 0.111149 when using dynamic and non-
dynamic models, respectively.   
The Model II of Table 14 illustrates the impact of provincial characteristics on 
provincial TFPG of the manufacturing sector where human capital is represented by 
the share of the number of labour force who have only senior high school degree 
overpopulation in each province. The result shows that the threshold estimates of 
provincial human capital in this model exist at 0.052098 for both dynamic and non-
dynamic threshold estimates. The result indicates that the provinces having the 
proportion of human capital with senior high school degree above 0.053433 
generates positive impacts of FDI on provincial TFPG of the manufacturing sector. 
This result also supports the argument that FDI spillover effects on TFPG depend on 
the host regions’ human capital (Capello & Nijkamp 2009; Gennaioli et al. 2013). 
The provinces a higher proportion of human capital with senior high school 
qualification than the dynamic threshold level are Riau (in years 2010,2011-2014), 
Jakarta (1991, 1992, 1994-2014), Jawa Barat (2011-2014), Yogyakarta (1998-2002, 
2005-2014), Bali (2005, 2010-2014), and Kalimantan Timur (1997-2006, 2009-
2014).  
The Model III illustrates the relationship between provincial characteristics and 
provincial TFPG of Indonesian manufacturing sector where provincial human capital 
is represented by the share of the number of labour force having only a vocational 
high school degree.  The result shows that the dynamic and non-dynamic threshold 
estimates exist at 0.031806 and 0.031265, respectively. This result also supports the 
argument that provincial characteristics such as provincial human capital of the host 
region affect FDI spillover effects on TFPG (Capello & Nijkamp 2009; Gennaioli et 
al. 2013).  
According to the dynamic threshold estimate, the relationship between FDI 
inflow and provincial TFPG is positive and statistically significant when the ratio is 
  
133 
 
more than 0.031806 or 0.031265. The human capital threshold in this model is 
smaller than that in Model II indicating that on average, Indonesian provinces 
generate positive impacts of FDI on TFPG faster with human capital with vocational 
high school qualification than with a senior high school qualification. The provinces 
with a higher proportion of human capital with vocational high school qualification 
than the dynamic threshold level are Riau (in years 2003,2005-2014), Sumatera 
Selatan (2013), Jakarta (1991-2014), Jawa Barat (2012-2014), Yogyakarta (1997-
2012), Bali (2001, 2002, 2006-2014), Kalimantan Timur (2004, 2008, 2010-2014), 
Sulawesi Utara (2010-2014), Maluku (2007, 2010-2014). 
Model IV illustrates the threshold estimates of provincial human capital with a 
diploma qualification. The result shows that the dynamic and non-dynamic threshold 
estimates of the provincial human capital exist at are 0.010086 and 0.011085, 
respectively. According to the dynamic model, the provinces with the ratio of 
diploma qualified human capital to the population more than 0.010086 on average 
experience greater benefits of the presence of FDI than those having less or equal to 
0.010086. This result also indicates that the increased numbers of a labour force 
having a diploma generate a positive FDI impact on the TFPG. The threshold level of 
human capital in this group is smaller than that of in Model II, and III, showing the 
increased labour force having diploma degree has a faster influence in generating 
positive FDI impacts on the TFPG.  
The Model V in Table 14 illustrates the threshold estimates of provincial 
human capital with a university degree. The result shows that the threshold level 
exists at 0.016551 and 0.027123 using dynamic and non-dynamic models, 
respectively. The first regime shows a negative and statistically significant impact of 
FDI inflow on the TFPG, while the second regime shows a positive and statistically 
significant impact of FDI inflow on the TFPG. The threshold estimates are lower 
than those of Model I, II, and III but larger than Model V showing the increased 
labour force having university degree has a faster influence in generating positive 
FDI impacts on the TFPG qualifications than having senior or vocational high school 
qualification. The provinces with higher proportion of  human capital  with 
university degree above the dynamic threshold level are Aceh (in years 2003, 2005-
2014), Sumatera Barat (2013,2014), Riau (2011-2014), Jambi (2013, 2014), 
Sumatera Selatan (2012-2014), Bengkulu (2012-2014), Jakarta (2000, 2003-2014), 
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Jawa Barat (2012-2014), Yogyakarta (2006,2007,2009-2014), Bali (2012-2014), 
Nusa Tenggara Barat (2013, 2014), Kalimantan Tengah (2014), Kalimantan Selatan 
(2014), Kalimantan Timur (2012-2014), Sulawesi Utara (2009-2012), and  Maluku 
(2012-2014). 
The Model VI in Table 14 uses average years of schooling in secondary 
education in each province to represent provincial human capital. The result shows 
that the provincial human capital threshold exists at 0.368151 and 0.410139 years, 
using dynamic and non-dynamic panel models, respectively. These thresholds are 
lower than the findings of Xu (2000) and Borensztein, Gregorio and Lee (1998), with 
the human capital threshold of 1.9 and 0.5, respectively
80
. Even though this model 
uses a different proxy from the other models, the estimated coefficients of FDI 
inflow in the second regime of this model, both using dynamic and non-dynamic 
panel models, show the same result as the other models that are positive and 
statistically significant. Meanwhile, the estimated coefficients of FDI inflow in the 
first regime of this model, using dynamic and non-dynamic panel models, are 
negative and statistically significant indicating the needs to have average years of 
schooling above the threshold level in each province. 
 
 
 
 
  
 
Figure 30  The likelihood ratio of the threshold Estimate of Model VI 
A. The dynamic threshold estimate of total provincial human capital 
B. The non-dynamic threshold estimate of total provincial human capital 
 
Data Source: Indonesian Central Bureau of Statistics (BPS) (2018); processed by the author 
                                                          
80
  Xu (2000) and Borensztein, Gregorio and Lee (1998) apply non-dynamic panel model using cross 
countries studies in 40 and 69 developing countries, respectively, with economic growth as a 
dependent variable.  
(B)   
(A)   
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Figure 30 shows the trend of the likelihood ratio of the threshold parameter of 
model VI or when using the average years of schooling as a threshold variable.  The 
figures show that the trends of likelihood ratio of both dynamic and non-dynamic 
models using such threshold variable create U-shape trends where the increasing 
trends are started after reaching the threshold parameters of 0.368151 and 0.410139 
using dynamic and non-dynamic models, respectively. In terms of control variables, 
all coefficients show expected results. All models except Model IV show that the 
direct impact of provincial human capital on the TFPG is positive but mostly 
statistically insignificant. The results of all models also show that the decreased ratio 
of civil servants overpopulation promotes the positive impact of provincial TFPG.  
Another variable, provincial infrastructure, shows the positive impact on the TFPG. 
These results are in line with the theoretical framework of the determinant factors of 
provincial TFPG in which provincial human capital, institution, and infrastructure 
are expected to have a statistically significant impact on provincial TFPG Chen and 
Dahlman (2004).  
This study finds the threshold estimates of provincial human capital using the 
dynamic and non-dynamic panel threshold techniques. It shows a non-linear 
relationship between the ratio of FDI inflow and the provincial TFPG of Indonesian 
manufacturing sector and such a relationship is influenced by the level of provincial 
human capital. The level of threshold estimates varies depending on the proportion of 
the different types of educational attainment of the labour force. The other 
determinant factors of provincial TFPG show the expected results in which 
provincial human capital, provincial institution, and provincial IT and 
communication infrastructure have a statistically significant impact on provincial 
TFPG of Indonesian manufacturing sector. 
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4.6 Conclusion 
 
This study explores the distribution of Indonesian provincial TFPG of the 
manufacturing sector and investigates the impact of FDI inflow on provincial TFPG 
through the provincial human capital. This study differs from previous studies in 
three key ways:1) it uses provincial characteristics as the determinant factors of 
provincial TFPG of the manufacturing sector; 2) it uses firm-level data rather than 
macro-level data to calculate provincial TFPG; and 3) it uses dynamic and non-
dynamic estimation techniques to investigate the non-linear relationship between FDI 
inflow and provincial TFPG of the manufacturing sector through provincial human 
capital.  
The development of the manufacturing sector in Indonesia was inequal across 
provinces. The provinces in Java Island significantly dominated the distribution of 
TFPG of the Indonesian manufacturing sector,  FDI inflows, and labour force. 
Around 72% of the share of TFPG of Indonesian manufacturing sector was attributed 
to the provinces in Java Island including Jawa Barat
81
, Jakarta, Jawa Timur, Jawa 
Tengah,  and Yogyakarta. Of all Indonesian provinces, Jawa Barat and Jawa Timur 
experienced the most often, and this occurred with the highest TFPG of 
manufacturing industries from 1991 to 2014.  
The chemicals and chemical products sector recorded the most often 
occurrence as the highest TFPG across Indonesian provinces in period 1991 to 1996 
while Food Products and Beverages was the sector experiencing the highest TFPG 
across Indonesian provinces from 1996 to 2014. The former occurred in Sumatra 
Selatan, Nusa Tenggara Timur, Kalimantan Selatan, Kalimantan Timur, Sulawesi 
Utara, and Maluku, and the latter happened in Riau, Jambi, Sumatra Selatan, 
Bengkulu, Jawa Tengah, Banten, Nusa Tenggara Timur, Kalimantan Barat, 
Kalimantan Tengah, Kalimantan Selatan, Kalimantan Timur, Sulawesi Utara, 
Sulawesi Tengah, Sulawesi Selatan, Sulawesi Tenggara, Gorontalo, Maluku Utara, 
Maluku, Papua Barat, and Papua. 
The Western region of Indonesia, including the provinces in Java and Sumatera 
Islands, dominated the share of human capital or the share of the labour force with 
                                                          
81
  Banten in this study is deemed  to be a part of  Jawa Barat 
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secondary education since 1991. The proportion of the labour force with secondary 
education in this region is around 60%, compared with the central and the eastern 
regions that only had a proportion of 25% and 15%, respectively. Of all Indonesian 
provinces, Jakarta has the largest proportion of human capital with secondary 
education qualification, with the proportion of 20% of the total labour force in 
Jakarta, followed by Bali and Kalimantan Timur with the proportion of 11.3% and 
11%, respectively. Nusa Tenggara Timur is the province with the lowest proportion 
of human capital with secondary education qualification of around 4 % of the total 
labour force. 
This study shows that provincial FDI inflow has a non-linear relationship with 
provincial TFPG of Indonesian manufacturing sector. The threshold estimates of 
total human capital are found to be 0.121610 and 0.113999 when dynamic and non-
dynamic panel threshold models are used. For specific groups based on last 
educational attainments such as senior high school, vocational high school, diploma, 
and university degrees, this study shows the threshold levels of human capital using 
the dynamic threshold model are 0.053433, 0.032622, 0.010344, and 0.016551, 
respectively, and the threshold levels of human capital using the non-dynamic 
threshold model are 0.113999, 0.053433, 0.032067, 0.011369, and 0.027123, 
respectively. These results indicate that the increased number of labour force having 
diploma and university qualifications has a faster influence in generating the positive FDI 
impacts on the TFPG of Indonesian manufacturing sector.  
The findings of this study support the argument the provincial human capital 
plays an important role in influencing the impact of FDI on TFPG (Capello & 
Nijkamp 2009; Gennaioli et al. 2013). The first regime, less than or equal to the 
threshold level,  shows the negative or no impact of FDI on the TFPG, while the 
second regime shows the positive impact of FDI on the TFPG. These results indicate 
that the provinces having human capital above the threshold level on average receive 
the positive effect of the presence of  FDI; otherwise, they receive negative or no 
effect.  During 1991 – 2014, there were nine provinces having total human capital 
above the threshold level; Jakarta (1991, 1993-2014), Riau ( 2005, 2008-2014), Jawa 
Barat (2011 – 2014),  Yogyakarta (1997, 2006, 2009,2011-2014), Bali (2001, 2005, 
2006, 2010 – 2014), Kalimantan Timur (2000-2002, 2010-2014), Sulawesi Utara 
(2010-2014),and Maluku (2007, 2010-2014).  
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The estimated coefficients of the control variables show the same results as the 
predicted results.  The estimated coefficient of provincial human capital is positive 
showing the increased human capital generates the provincial TFPG of the 
manufacturing sector. The coefficient of the institution is negative showing the needs 
to improve the efficiency of the provincial bureaucratic system. The other control 
variable which is provincial IT and communication infrastructure show the positive 
impact on provincial TFPG of Indonesian manufacturing sector indicating the needs 
to improve the IT and communication infrastructure in each province.  
 
4.7 Policy Implications 
 
The results of this study suggest that the Government should increase the 
proportion of qualified human capital in each province to surpass the threshold 
levels, in order to generate a positive impact of FDI on provincial TFPG in the 
manufacturing sector. However, the gross retention rate of students at senior and 
vocational high school
82
 shows a decreasing trend from 96.79% in 2012 to 95.29% in 
2013, and continued to decrease to 94.44% in 2014, 90.34% in 2015, and 88.91% in 
2016 (www.publikasi.data.kemdikbud.go.id), indicating the increased proportion of the 
students who drop out or do not complete senior or vocational high school degree. 
That condition is exacerbated by a decreased trend of the participation rate of 
students at senior high school, from 65.43% in 2015 to 65.42% in 2016, and 64.86% 
in 2017 (www.bps.go.id). These facts require Government attention to stop such 
trends and convert them into increased trends.  
This study finds the importance of national compulsory education to be applied 
in Indonesia to increase the number of labour forces with minimum senior or 
vocational high school qualification. The Indonesian government stated in 
Government Regulation No. 47 (2008) concerning compulsory education, obligated 
all citizens to attain nine years of school education from primary school to junior 
high school. The purpose of this regulation is to provide the minimum education for 
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   The gross retention rate of senior and vocational high school is officially published by Indonesian 
Ministry of Education. The formula to calculate this rate is the number of pupils in grade XII in 
year t divided by the number of pupils in grade X in year t – 2. 
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all Indonesian citizens so they can develop their potential capacity for living 
independently and for further school educational level. Under this policy, Indonesian 
children are expected to undergo six years of primary school and three years of 
junior high school. The result of this study supports this policy but needs to extend 
the years of compulsory education to a period of at least twelve years to increase the 
number of qualified human capital in each province that can maximize the benefit of 
the presence of FDI in the manufacturing sector. 
The Government also needs to be concerned about the families who cannot 
afford to pay fees to enroll their children at senior or vocational high schools. To 
help them, the Government should provide affordable education for students 
especially for those from relatively poor families in all Indonesian provinces for a 
period of twelve years in which students are able to attain senior or vocational high 
school qualification. Currently, the Government provides free education for a period 
of nine years, based on Act No. 20 (2003). To increase the participation rate of 
students in senior and vocational high schools, the Government should consider 
extending the coverage years of free education policy to a period of at least twelve 
years, a condition which has been implemented in several countries such as Chile, 
Germany, Belgium, Italy, Spain, France, and Norway, (https://www.thehindu.com).  
In general, the results of this study support the needs to increase the number of 
students at senior and vocational high schools, diploma colleges and universities. The 
increased numbers of a provincial labour force with qualifications sufficient to enter 
the labour market together with the presence of FDI contributes to increasing the 
TFPG of the Indonesian manufacturing sector. The Government should consider 
extending the years entitled for compulsory education, as well as entitled for free 
education to at least a period of twelve years so the size of qualified labour force 
increases across Indonesian provinces.  
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Chapter 5: Spatial Distance and Dependence Effects on FDI 
Inflow in the Manufacturing Sector - Evidence from 
Multicultural Indonesian Provinces 
 
 
5.1 Introduction 
 
The main results of Chapters 3 and 4 show that FDI generates a positive impact 
on the TFPG of Indonesian manufacturing firms across sectors and provinces. Such 
results support the argument that the presence of FDI through Multinational 
corporations (MNCs) plays an important role in increasing economic growth or firm 
productivity (Borensztein, De Gregorio & Lee 1998; Huang & Dennis Wei 2016; 
Jordaan & Rodriguez-Oreggia 2010; Ubeda & Pérez-Hernández 2016) and export 
performance (Amighini & Sanfilippo 2014; Okechukwu, De Vita & Luo 2018; 
Zhang 2015).  
Increasing demand for local products in the local market, together with 
improving the technological capability of local firms, are prerequisite conditions of 
economic growth (Acemoglu 2012; Mankiw, Romer & Weil 1992). Promoting 
Foreign Direct Investment (FDI) is considered by many economies as an approach to 
achieve local market and firm development through competition as induced by 
foreign firms, technology transfer from foreign firms, and supply chain activities that 
involve foreign and local firms in the host economy (Borensztein, De Gregorio & 
Lee 1998; Grossman & Helpman 1991; Su & Liu 2016). Considering those roles for 
a host country including Indonesia, this study investigates the factors that affect FDI 
location decision within Indonesian provinces, related to provincial dependency 
based on a variety of distant measurements.  
Spatial dependency has been investigated as a factor affecting FDI location 
decision. In China; Coughlin and Segev (2000) and Huang and Dennis Wei (2016) 
show that market size, agglomeration, skilled labour, and coastal regions are the 
determinant factors of FDI inflow. Russian researchers Kayam, Yabrukov, and 
Hisarciklilar (2013) show that FDI inflow to Russia is influenced by geographical 
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distance to European countries. In Vietnam, Hoang and Goujon (2014) and Meyer 
and Nguyen (2005) find that the characteristics of neighboring provinces affect FDI 
inflow in a particular province. In Mexico, Gamboa (2013) finds that the location 
pattern of FDI is determined by the level of human capital based on educational 
attainment and delinquency rates of the labour force. 
The dependency between locations or regions in attracting FDI is influenced by 
the distance between locations or regions, measured as geographical and non-
geographical distances (Ghemawat 2001). The former includes geographical distance 
and geographical contiguity
83
; the latter includes economic, administrative (and 
political), and cultural distances
84
 (Blanc-Brude et al. 2014; Ghemawat 2001). Those 
distance concepts are applied in investigating FDI determinant factors across 
countries and between regions within a country (Beugelsdijk & Mudambi 2014; 
Blanc-Brude et al. 2014).  
Blanc-Brude et al. (2014) investigate FDI location determinant factors in China 
by considering economic, administrative, and geographical distances among Chinese 
prefecture-cities and find that spatial distance, especially economic distance, affects 
spatial dependency in investigating FDI inflow determinant factors. For a 
homogenous country such as in China, the cultural distance between Chinese 
prefecture-cities does not influence spatial dependency in attracting FDI. 
For a country like Indonesia that has a large number of indigenous cultures, 
investigating the factors that affect the locational choice of FDI requires 
consideration of the cultural distance between Indonesian provinces. Indonesia has 
1340 tribes
85
 and 742 languages, spread across 34 provinces and 17,504 islands. 
Indonesia also has a national (Bahasa Indonesia) language used by the majority of 
people in most provinces in their daily activities. Both multicultural and multi-
languages conditions are believed to affect communication cost, as well as an 
internalisation process of the firms that determine FDI location decision (Alon et al. 
                                                          
83
   Geographical contiguity refers to geographical adjacent province borders. 
The economic distance means the differences of economic indicators, such as income per capita 
between host and home regions. The administrative (and political) distance means the difference 
of institution quality and political relationship between host and home regions. The cultural 
distance means the difference in ethnicity, religion, language, or social norms (Ghemawat 2001). 
85
   The tribes can be used as the sample of cross-cultural study to show the societal units in one region 
(Naroll 1970). 
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2018; Buckley & Casson 1976; Ghemawat 2001). The fact that Indonesia has a large 
number of indigenous cultures motivates the author to investigate the ways cultural 
distance between Indonesian provinces (compared with other provincial distance 
dimensions) influences provincial dependency in investigating FDI inflow 
determinant factors in the Indonesian manufacturing sector. However, no study 
concerning the cultural distance between regions within a country, in investigating 
FDI inflow determinant factors, has been located through a review of relevant 
literature. 
This current study investigates FDI inflow determinant factors focusing on the 
Indonesian manufacturing sector for four reasons. Firstly, the manufacturing sector 
contributes significantly to the total investment in Indonesia. This sector contributes 
around 46% of total investment and around 63% of total FDI during the period 1991 
to 2015. Secondly, the Indonesian Government believes that the manufacturing 
sector has a significant role to generate economic growth (BAPPENAS & ADB 
2019).  Thirdly, manufacturing agglomeration economies is believed to be a factor 
that influences FDI location decision in a sub-national region (Jordaan 2008). 
Fourthly, focusing on a specific sector reduces the bias due to unobserved 
heterogeneity of observational characteristics. 
This study contributes to the literature in three ways:  It 1) takes into account 
the provincial distances and dependences not only based on geographical, economic, 
and administrative distances, as observed by Blanc-Brude et al. (2014),  but also 
based on cultural distance. It can be used as an example of the investigation of FDI 
determinant factors within a country  in an indigenous multicultural country; 2)  
applies fixed-random effects of maximum likelihood approach of each spatial 
econometrics model before deciding on a fit model to explain FDI inflow 
determinant factors; and 3) applies  spatial non-dynamic and dynamic methods  in 
investigating FDI inflow determinant factors when concerning  the distances between 
regions within a country. 
 
 
 
  
143 
 
 
5.2 Literature Review  
 
Profit maximisation and internationalisation are used as the two main 
approaches in determining FDI location. The first approach determines the FDI 
location based on cost minimisation or profit maximisation. This approach uses OLI 
eclectic paradigm in explaining FDI location decision (Buckley & Casson 1976; 
Dunning 1981, 2013), in which the location factor consists of places where firms 
consider relative advantage of business activities, such as having low labour and 
material costs, and space where firms can analyse the geographical borders, the 
characteristics of regions
86
 (Beugelsdijk & Mudambi 2014) and the potential 
innovation activities in order to adding the value of their products (Porter 1994; 
Vernon 1966). In this approach,  factors such as having local market knowledge, 
firm’s commitment, and business network are the most necessary factors for firms to 
invest abroad (Chetty & Blankenburg Holm 2000; Johanson & Mattsson 2015; 
Johanson & Vahlne 1977, 2003).  
In the internationalization process, firms having a long-term experience in 
involving in export activities and establishing a sales subsidiary  are considering such 
experiences in deciding FDI location (Chetty & Blankenburg Holm 2000; Eriksson et 
al. 2015; Johanson & Vahlne 1977, 2003; Luo & Peng 1999; Sarkar, Cavusgil & 
Aulakh 1999; Sullivan & Bauerschmidt 1990). This study does not use 
internationalisation process approach as it requires a high degree of variability and 
complexity by using a longitudinal study (Andersen 1993; Melin 1992) and has 
rarely been used as an economic-based approach (Buckley, Devinney & Louviere 
2007). 
The distance between home and host countries is considered a factor of 
locational choice of FDI (Fernhaber, Gilbert & McDougall 2014; Ghemawat 2001). 
The closer the host country and a home country are, the higher the probability to 
select that host country (Shenkar 2001). Such distance has a geographic, 
                                                          
86
   Economic geographers use term ” relational turn” to show the relationship between a firm’s 
organisation and spatial characteristics across national and sub-national borders (Beugelsdijk, 
Sjoerd 2007; Beugelsdijk, Sjoerd  & Mudambi 2014; Dicken & Malmberg 2001; Yeung 2005). 
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administrative, economic, institution, and cultural dimensions (Ghemawat 2001). 
Each dimension has different impacts on regional dependency (Blanc-Brude et al. 
2014). For example, even where two countries have a relatively short geographical 
distance, firms may choose another alternative host country that is geographically far 
from the home country, due to economic reasons such as large market size and low 
labour costs. A second example is that when home and host countries have relatively 
the same economic performance, the decision to invest is constrained by culture 
differences between home and host countries due to different cultural preferences 
(Dunning 2015).  
A firm’s location strategy is mostly determined by the firm’s motives for 
foreign investment (Chung 2001; Dunning 2014). Nachum and Zaheer (2005) argue 
that FDI motives are influenced by industrial characteristics. They find that 
information and service intensity industries are largely motivated by knowledge and 
efficiency seeking; while less information and service intensity industries are mostly 
motivated by market-seeking and low-cost export platforms. From a different point 
of view, Mudambi (2008) finds that firms relying on their competence are mostly 
motivated by market-seeking and asset-seeking, while the firms that focus on cost 
production are mostly motivated by efficiency-seeking. Dunning (2014) finds that in 
developing countries, such as Indonesia, India, and China, cross-border firms’ 
activities are mostly motivated by market-seeking, with the consideration of low 
labour cost, good human capital, and physical infrastructure. Additionally, Zeng and 
Tan (2011) find that foreign investors in North America are mostly motivated by low 
input cost, and foreign firms in Asia and Europe are mostly generated by market and 
efficiency factors. 
Several studies investigate the determinant factors of FDI location decision 
based on the assumption that each country characteristic has an independent impact 
on FDI inflow. Using such assumption, Kayalvizhi and Thenmozhi (2018) find that 
technology and innovation capability in developing countries positively affect FDI 
inflow. In Norway; Boateng et al. (2015) find that FDI inflow is determined by real 
GDP, sectoral GDP, trade openness, and exchange rate. In Poland, Chidlow, 
Salciuviene, and Young (2009) find that the availability of labour and resources, 
knowledge, market factors, and agglomeration are the determinant factors of FDI 
location.  
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In China; Kang and Jiang (2012) find that Chinese multinational firms prefer to 
locate their business in the countries across East and South Asian countries due to 
institutional factors rather than economic factors
87
. Barassi and Zhou (2012) and 
Fredriksson, List, and Millimet (2003) show that corruption including bureaucratic 
corruption negatively affects FDI inflow in developed and developing countries. 
Using the Granger causality test, Bekhet and Al-Smadi (2015) find that there is a 
bidirectional relationship between financial development and FDI inflow in Jordan. 
In the USA; good infrastructure, high level of industrialization, and the presence of 
FDI are the factors that attract FDI inflow (Dunning 2014; Wheeler & Mody 1992).  
These studies assume that the presence of alternative locations does not affect  
FDI location decision in a particular location. According to Tobler (1970), the 
distance between FDI alternative locations should be considered as the nearer place 
is more connected than the further place. Location independency aggravated by 
ignoring the heterogeneity of spatial characteristics generates a serious weakness of 
international business studies (Beugelsdijk & Mudambi 2014).  
Foreign firms consider the characteristics of neighboring provinces within a 
country before deciding FDI location to maximise a firm’s profits (Beugelsdijk & 
Mudambi 2014). A foreign firm can be more attracted to select a particular province 
when its neighboring provinces have low labour costs and good transport 
infrastructure, which reduce labour and transport costs. In other words, FDI location 
decision is influenced not only by host province characteristics but also by the 
characteristics of neighbouring provinces (Beugelsdijk & Mudambi 2014; Dai, Eden 
& Beamish 2013; Gertler 1995, 2003). 
Various studies incorporating spatial dependency in investigating FDI inflow 
determinant factors show that spatial dependency in attracting FDI occurs among 
regions within a country. Using data from 64 regions in Russia over the period 1995 
to 2003; Kayam, Yabrukov, and Hisarciklilar (2013) show that the market size of 
surrounding regions affects the level of FDI in one region. In Vietnam; after 
                                                          
87
  Institutional factors relates to institutional legitimacy which refers to regulative, normative, and 
cognitive systems. Regulative system refers to the rules and sanctions. Normative system refers to 
social behaviour based on social value and norms. Cognitive system refers to the established 
structure in  a society (Kang & Jiang 2012; Scott 2001).  
 . 
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controlling spatial dependency, Hoang and Goujon (2014) find that regional trade, 
regional agglomeration, and regional economic policies are important factors to 
attract FDI.   
In Mexico; Gamboa and Romano (2013) find that after considering the spatial 
dependence between Mexican states,  FDI inflow in a particular state is influenced 
by FDI inflows in neighboring provinces, and human capital and low crime rates in 
that particular state. In  China; Coughlin and Segev (2000) find the positive 
contribution of economic size, labour productivity, and coastal location on FDI 
inflow.  Another study in China by Jiao and Jiang (2014) show that the scale of FDI 
manufacturing sector, the degree of openness, the development of manufacturing 
sector and the human capital are the most determinant factors affecting inward FDI. 
Furthermore, Zhou, Delios, and Yang (2002) find that Special Economic Zones 
(SEZs) and Opening Coastal Cities (OCCs) successfully attract FDI inflow to 
China’s provinces.  
Most studies on FDI inflow determinant factors do not consider cultural 
distances between regions. The cultural distance between regions is one of the 
determinant factors of FDI location across countries (Ghemawat 2001; Kayalvizhi & 
Thenmozhi 2018; Shenkar 2001) and within a country (Blanc-Brude et al. 2014). 
Such distance is generated by different languages, ethnicities, religions, and social 
norms (Ghemawat 2001). Hofstede (1980) and Kayalvizhi and Thenmozhi (2018) 
note that some behavioural indicators, including the avoidance behaviour of 
uncertainty, level of masculinity, individuality, tolerance of power distance, long 
term orientation, and indulgence shape the cultural characteristics that can be unique 
to create different regional identities that influence FDI location decision (Ghemawat 
2001). Therefore, controlling the cultural distance between alternative regions across 
countries, or within a country, is important to obtain more robust results of FDI 
inflow determinant factors.  
In summary, the location as a part of OLI eclectic paradigm covers the space 
factor in which spatial characteristics at the regional level have an important role in 
deciding FDI location. There are several motives to invest abroad, including 
knowledge-seeking, efficiency-seeking, market-seeking, and asset-seeking. Such 
motives should be in line with the characteristics of the destination host region in 
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order to maximise a firm’s profit. According to various studies, infrastructure, human 
capital, market size, institution, labour cost, agglomeration, and coastal area are the 
most common determinant factors of FDI location decision in host countries or 
regions. Those factors are influenced by spatial dependency in which spatial 
distances, including economic, administrative, geographic and cultural distances, 
play important roles in creating such dependency. The focus of FDI location 
determinant studies is also extended to include across regions at a sub-national level. 
Various studies show that spatial dependency generated by a variety of distance 
measurements occurs in host countries, which indicates that the characteristics of 
neighbouring regions influence FDI inflow in a certain region within a country. 
However, no study concerning the cultural distance effect on FDI inflow at a sub-
national level has been located in the relevant literature. 
  
5.3 Hypothesis Development 
 
The spatial dependency between provinces in this study is measured using a 
variety of distance dimensions, including geographic, economic, administrative, and 
cultural distances (Berry, Guillén & Zhou 2010; Blanc-Brude et al. 2014; Ghemawat 
2001; Henisz 2000; Slangen & Beugelsdijk 2010; Zaheer, Schomaker & Nachum 
2012). This study extends a model devised by Blanc-Brude et al. (2014) by applying 
not only geographic, economic, and administrative distances, but also cultural 
distance.  
In Indonesia, people from Java tribe, who mostly use the Javanese language in 
their daily activities, can easily migrate to Sulawesi, which is a relatively large 
geographical distance from Java Island. Such migration can lead to creating the 
cultural dispersion across provinces, resulting in cultural heterogeneity that affects 
consumer preferences in the local market (Ghemawat 2001). For example, the 
dispersion of Javanese culture across Indonesian provinces may influence food 
preferences of local people due to acculturation or assimilation process between local 
and Javanese people.  
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This study measures cultural distance using cultural heterogeneity and 
language distances, as both factors can affect firms differently. Cultural differences 
between countries or regions require adaptable capabilities to perform and to interact 
with partners, competitors or consumers with different cultural backgrounds. Such 
capabilities influence performance, leadership, firm’s strategic plans, and firm’s 
competitiveness (Alon et al. 2018). Foreign firms prefer a location that has relatively 
less indigenously cultural heterogeneity, as increased heterogeneity of cultures 
requires an increased cost to adjust a firm’s strategies, not only in relation to 
marketing or product diversifications, but also in relation to organisational 
behaviour, such as managing employees’ expectation and administrative procedures 
(Alon et al. 2018). That is of the reasons why foreign firms are attracted to choosing 
a location that has a relatively homogenous culture (Porter 1996). In terms of 
language distance, Buckley and Casson (1976) argue that language heterogeneity, or 
dissimilarity in language, is correlated with communication cost, which in turn 
influences the internalisation of the firms.  
By using the cultural distance index of Hofstede (1980), the experimental study 
of Kogut and Singh (1988) in the USA shows that national culture affects entry 
modes of FDI. However, such an index is measured for cross-country level analysis, 
not for provincial level or sub-national level analysis, so its application at a 
provincial level analysis is not appropriate. To control the cultural distance between 
provinces, a new proxy for cultural distance is required. This study uses the different 
numbers of tribes in each province, and the different proportion of people using the 
Indonesian language in their daily activities, as proxies for cultural distance. 
This study investigates FDI inflow determinant factors by controlling cultural 
distance using the following hypotheses. 
H1a:  Provincial dependency in investigating FDI inflow determinant factors is 
influenced by cultural heterogeneity distance between Indonesian 
provinces. 
H1b:  Provincial dependency in investigating FDI inflow determinant factors is 
influenced by language distance between Indonesian provinces. 
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Geographical distance and geographical contiguity between provinces are 
expected to affect FDI location decision within a host country. The rationale behind 
this behaviour is that firms choose an FDI location in a particular province by 
considering the characteristics of neighbouring provinces (Blanc-Brude et al. 2014) 
that can provide facilities, such as good infrastructure to decrease production costs 
and generate profits (Dunning 1977, 1981, 2013). A firm also considers 
neighbouring provinces that can supply the materials needed to produce its products 
or services, such as in supply chain activities (Beugelsdijk & Mudambi 2014; Dai, 
Eden & Beamish 2013).  
This study uses geographical distance and geographical contiguity in 
controlling geographical factors that affect provincial dependency in attracting FDI 
inflow. The measurement of geographical distance in this study follows Berry, 
Guillén, and Zhou (2010), and the measurement of geographical contiguity among 
provincial borders uses an available open source software, GeoDa
88
, which is 
commonly used in related studies. The distinct difference between geographical 
distance and geographical contiguity is that the former uses continuous data, while 
the latter uses discrete data
89
. (Beugelsdijk & Mudambi 2014; Hymer, Stephen H 
1960; Hymer, Stephen Herbert 1976). 
This study investigates FDI inflow determinant factors after controlling for the  
geographical distance between Indonesian provinces using the following hypothesis: 
H1c: Provincial dependency in investigating FDI inflow determinant factors is 
influenced by geographical distance and geographical contiguity between 
Indonesian provinces. 
 
 
                                                          
88
   GeoDa is a free and open source software tool that serves as an introduction to spatial data 
analysis. It is designed to facilitate new insights from data analysis by exploring and modeling 
spatial patterns (https://geodacenter.github.io/) 
89
  Continues data refers to any data within an interval, while discrete data is an integer countable 
numerical data (David  & Seward 2013). 
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Another distance dimension that is expected to influence provincial 
dependency is the administrative distance between a location of interest and its 
neighbouring locations (Blanc-Brude et al. 2014). Dunning (2014) notes that each 
sub-national region competes to attract foreign investors by offering business ease, 
such as offering different qualities of application procedures and providing different 
facilities, such as land grants for investors. Dunning uses the term ‘location 
tournament’ to describe such competition between regions to attract foreign investors 
(2014).  
In Indonesia, provincial governments have the authority to decide provincial 
GED and to set provincial regulation according to Act Number 05 in1974 about the 
principals of provincial government last revised through Act Number 23 in 2014 
about regional autonomy  government,  Shorter administrative distance between a 
province and its neighbouring provinces is expected to attract more FDI inflow to a 
particular province. This study investigates the impact of spatial dependency on 
inward FDI after controlling the administrative distance between Indonesian 
provinces using the following hypothesis: 
H1d: Provincial dependency in investigating FDI inflow determinant factors is 
influenced by the administrative distance between Indonesian provinces 
 
Dunning (2014) argues that firms prefer a location that provides traditional 
economic benefits, such as labour supply, access to raw materials, and large market 
size. Foreign firms prefer a new FDI location that relatively has the same economic 
factors as the previous one, although the geographical distance between the previous 
and the new location is relatively far (Blanc-Brude et al. 2014). In addition, 
consumers can change their preferred location to another place that is not necessarily 
close to the previous location geographically (Blanc-Brude et al. 2014). Therefore, 
controlling the economic distance between regions within a country is believed to 
affect FDI inflow to a particular province or region within a certain host country. 
This study controls the economic distance between Indonesian provinces to 
investigate provincial dependency effect on FDI determinant factors in the 
Indonesian manufacturing sector by using the following hypothesis. 
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H1e:  Provincial dependency in investigating FDI inflow determinant factors is 
influenced by the economic distance between Indonesian provinces. 
Based on the literature review, FDI location decision is determined by several 
factors including infrastructure, human capital, market size, institution, government 
policy, corruption, labour cost, agglomeration including special economic zones 
(SEZs), and coastal areas (Agiomirgianakis, Asteriou & Papathoma 2003; Barassi & 
Zhou 2012; Blanc-Brude et al. 2014; Coughlin & Segev 2000; Fredriksson, List & 
Millimet 2003; Gamboa 2013; Hoang & Goujon 2014; Jiao & Jiang 2014; Kayam, 
Yabrukov & Hisarciklilar 2013; Zhou, Delios & Yang 2002). Due to limited 
available provincial data, this study uses infrastructure, human capital, institution, 
market size, corruption
90
, labour cost, and coastal area
91
 as the possible determinant 
factors of FDI decisions about location across Indonesian provinces. This study 
assumes that special economic zone or agglomeration is represented by 
infrastructure, as infrastructure in SEZs is relatively better than outside SEZs.  
This study investigates the factors that attract FDI inflow of manufacturing 
sector in Indonesian provinces using the following hypothesis; 
H1f: At least one factor of FDI inflow determinants
92
 has a statistically 
significant impact on FDI inflow in Indonesian manufacturing sector. 
 
5.4 Research Method  
5.4.1 Data Description 
The data is balanced panel data, using 27 provinces from 1991 to 2014 which 
comprises 600 observation sourced from BPS, Indonesia Bureau of Central Statistics, 
and BKPM, Indonesian Capital Investment and Coordinating Board. Table 15 shows 
detailed information about the data used in this study. 
                                                          
90
  The Government size is selected as one of FDI determinant factors to control the possible impact 
of corruption on FDI inflow (Barassi & Zhou 2012; Fredriksson, List & Millimet 2003). The 
Government size is measured by the share of the number of civil servants over population, by 
assuming that the increased government size relative to the population results in the increased 
probability to experience bureacratic corruption that negatively affects FDI inflow.  
91
  The coastal area in this study is represented by the number of ports in each province. 
92
  The available FDI inflow determinant factors in this study include infrastructure, human capital, 
market size, institution, governement expenditure,  labour cost, and the number of ports 
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Table 15 Summary Statistics 
Variable Observations Mean Standard 
Deviation 
Minimum Maximum 
FDI inflow93 600 13.7467 10.29884 0.01 29.82294 
Market size 600 15.76388 1.217594 12.21305 19.33507 
Human capital94 600 73.76341 46.91435 9.054241 690.1966 
Innovation capability 95 600 10.62216 5.574996 2.251194 21.00441 
Governemnt Expenditure 
for Development (GED) 
96  
600 0.363629 0.901036 0 10.67976 
Government Size 600 25.87047 16.07849 1.323025 145.2051 
Labour cost 600 16.96051 1.201848 11.35667 19.08149 
Ports 600 8.016667 4.182369 0 20 
 
Notes: FDI inflow is provincial FDI inflows in the manufacturing sector after weighted by CPI 
(consumer price index). Market size is represented by provincial GDP per capita. Human 
capital is represented by the ratio of the number of labour force with minimum senior or 
vocational high school degree over the number of population in each province. Infrastructure is 
represented by the ratio between the number of universities and the number of population in 
each province. GED is represented by the annual total expenditure for provincial development 
in each province. Labor cost is represented by the total salary of employees in the 
manufacturing sector in each province. Ports are the number of ports in each province 
 
Data Source: Indonesian Central Bureau of Statistics (BPS) (2018); processed by the author 
 
 
 
 
                                                          
93
  This study uses real FDI following Sharma, Wang and Wong (2014). 
94
  This study differentiates human capital and innovation capability as innovation does not rely only 
on human capital but also on creativity (Lee, Florida & Gates 2010) and human resource 
management (De Winne & Sels 2010). 
95
 The innovation capability is represented by the ratio between the number of universities and 
population for several reasons: 1) University is a place where internet as a part of ICTs is used for 
educational purposes and research activities. The internet supports the establishment of 
agglomeration and urbanisation (Leamer & Storper 2014) that can attract investors due to 
relatively low cost and the presence of buyer-supplier networks (Audretsch, Lehmann & Warning 
2005; Porter 1994). 2) A strong knowledge application and the location close to universities or 
research institutions are two main reasons of foreign firms in order to internalise their ownership 
advantage related to foreign firm’s R&D actitivities (Li et al. 2018; Liu & Chen 2012; Shimizutani 
& Todo 2008); 5) University is a part of regional innovation system (Chen & Kenney 2007).
 
96
  Government Expenditure for Develoment (GED) in this study uses real expenditure rather than % 
of GDP to avoid collinearity problems between this variable and market size, as market size is 
represented by ratio of GDP over population. Another reason is to avoid a bias estimate as the 
dependent variable, FDI inflow, use the real value of FDI, The GED includes financing for 
infrastructure development in each Indonesian province. 
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5.4.2 Empirical Framework 
 
FDI inflows are influenced not only by particular province specific factors but 
also by characteristics of neighbouring provinces (Beugelsdijk & Mudambi 2014; 
Blanc-Brude et al. 2014; Coughlin & Segev 2000; Huang & Dennis Wei 2016). The 
characteristics of a province that influence FDI location decision include market size, 
labour costs, agglomeration, human capital, infrastructure, institution, taxes, the 
number of unemployment, ownership share, GED, transport cost, coastal area and 
agglomeration (Blanc-Brude et al. 2014; Filatotchev et al. 2007; Huang & Dennis 
Wei 2016; Jindra, Hassan & Cantner 2016; Krugman 1993; Rasciute & Downward 
2017; Strange et al. 2009; Zaheer 1995). This study uses several of these 
characteristics, namely: market size, infrastructure, human capital, GED, labour cost, 
and institution due to a limitation of available data. 
Spatial econometrics is used to analyse spatial dependence and spatial 
heterogeneity factors using regression models with panel or cross-section data set 
(Anselin 1999). LeSage (2008) states that spatial econometrics is a technique to 
analyse the dependent factors among observations which relatively have close 
distance. Some questions such as whether increased FDI in one province affects 
positively to inward FDI in neighbouring provinces or whether human capital in 
neighbouring provinces contributes to the increase of inward FDI in one province 
can be answered by using spatial econometrics.  
This study comprises three stages in determining the provincial characteristics 
that affect FDI inflow in Indonesian manufacturing sector. In the first stage, the 
determinant factors of FDI inflow is investigated using OLS, and fixed-random 
effect panel models and the presence of spatial autocorrelation is tested using 
Moran’s I-statistic and other relevant statistic testings. In the second stage, four 
spatial econometrics models are applied including a spatial autoregressive model 
(SAR), a spatial error model (SEM), a spatial durbin model (SDM), and a spatial 
autocorrelation model (SAC). In the last stage, a dynamic spatial econometrics 
method is applied based on the SAR model and SDM. The fittest model is selected 
based on AIC, BIC, and Hausman test. All spatial econometrics models use a 
maximum likelihood approach. 
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This study differs from the approach by Blanc-Brude et al. (2014) in deciding a 
fixed or random effect model that should be selected. This study selects fixed or 
random effect model based on each spatial econometrics model, while Blanc-Brude 
et al. (2014) select fixed or random effect model based on standard fixed-random 
regression model before applying spatial econometrics. As spatial econometrics is 
the main method of the study, the use of standard fixed or random effect models 
before using spatial econometrics in deciding the most appropriate model 
considerably leads to a bias model selection.  
The Moran’s I-statistic is used to test the presence of spatial autocorrelation 
using the following equation. 
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where   is the Moran’s I-statistic.  ̅ is the mean of FDI inflow.    is FDI inflow in a 
province i.    is FDI inflow in a province j.     is the spatial weight matrix linking 
province i and province j.   is the number of provinces. 
In the second stage, the non-dynamic spatial panel models are applied using the 
following general model of spatial econometrics (Ansky-Model). 
                                           (2) 
where     is the FDI inflow of province i in year t.   is the spatial weight matrix of 
FDI inflow including geographical distance, economic distance, administrative 
distance, cultural distance, and language distance.      is the explanatory variables in 
province i in year t including market size, human capital, infrastructure, labour cost, 
GED, and the number of ports.    is a spatial weight matrix of explanatory 
variables.     is the error term in province i and year t.     is a spatial weight matrix 
of residual of neighbouring provinces.     is the i.i.d (independently identical 
distributed) error term in province i in year t.     is a spatial autoregressive 
coefficient lying from -1 to +1 representing spatial effects of FDI inflow in 
neighbouring provinces on FDI inflow in a host province.   is a vector of 
coefficients of explanatory variables describing the average effects of host provinces 
selected factors on FDI inflow in a host province.   is a vector of spatial 
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autoregressive coefficients measuring the impact of neighbouring provinces selected 
factors on inward FDI in a host province.   is a spatial residual coefficient lying from 
-1 to +1 representing spatial effects of the error term in neighbouring provinces on 
error term in a host province. 
If we assume that     the equation (1) becomes spatial durbin model (SDM) 
introduced by LeSage and Pace (2009) as noted below:  
                            (3) 
where     is the FDI inflow of province i in year t.   is the spatial weight matrix of 
FDI inflow.      is the explanatory variables in province i in year t.    is the spatial 
weight matrix of explanatory variables.      is the i.i.d (independently identical 
distributed) error term in province i in year t.     is a spatial autoregressive 
coefficient lying from -1 to +1 representing spatial effects of FDI inflow in 
neighbouring provinces on FDI inflow in a host province.   is a vector of 
coefficients describing the average effects of host provinces selected factors on FDI 
inflow in a host province.   is a vector of spatial autoregressive coefficients 
measuring the impact of neighbouring provinces selected factors on inward FDI in a 
host province.  
If we assume that the selected factors and error term in neighbouring provinces 
do not affect FDI inflow in a host province or       , the spatial autoregressive 
(SAR) model is applied as noted in the equation (4). 
                             (4) 
where     is the FDI inflow of province i in year t.   is the spatial weight matrix of 
FDI inflow including geographical distance, economic distance, administrative 
distance, cultural distance, and language distance.      is the explanatory variables in 
province i in year t.     is the i.i.d (independently identical distributed) error term in 
province i in year t.     is a spatial autoregressive coefficient lying from -1 to +1 
representing spatial effects of FDI inflow in neighbouring provinces on FDI inflow 
in a host province.   is a vector of coefficients describing the average effects of host 
provinces selected factors on FDI inflow in a host province.  
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If      , the equation (1) becomes spatial error model (SEM) as noted in 
equation (5) indicating the determinant factors of FDI inflow in a host province is 
affected by uncontrolled factors in neighbouring provinces . 
                                 (5) 
where     is the FDI inflow of province i in year t..      is the explanatory variables in 
province i in year t.     is the residual in a province i in year t.     is the i.i.d 
(independently identical distributed) error term in province i in year t.    is a vector 
of coefficients describing the average effects of host provinces selected factors on 
FDI inflow in a host province.     is the spatial weight matrix of residual in 
neighbouring provinces.   is a spatial residual coefficient lying from -1 to +1 
representing spatial effects of the error term in neighbouring provinces on error term 
in a host province. 
If we assume      or FDI inflow in a host province is affected by FDI inflow 
and uncontrolled factors in a neighbouring province, the equation (2) become spatial 
autocorrelation (SAC) as the following equation. 
                     ,                    (6) 
where     is the FDI inflow of province i in year t.   is the spatial weight matrix of 
FDI inflow.      is the explanatory variable in province i in year t.     is a spatial 
weight matrix of residual of neighbouring provinces.     is the residual in a province 
i in year t.     is the i.i.d (independently identical distributed) error term in province i 
in year t.     is a spatial autoregressive coefficient lying from -1 to +1 representing 
spatial effects of FDI inflow in neighbouring provinces on FDI inflow in a host 
province.   is a vector of coefficients of explanatory variables describing the average 
effects of host provinces selected factors on FDI inflow in a host province.   is a 
spatial residual coefficient lying from -1 to +1 representing spatial effects of the error 
term in neighbouring provinces on error term in a host province. 
After controlling the first lag of FDI inflow, the equation (1) becomes a 
dynamic spatial model as noted below. 
                                                         (7) 
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where     is the FDI inflow of province i in year t.       is the first lag variable of     
indicating FDI inflow in a previous year in a province i and year t.    is the spatial 
weight matrix of FDI inflow including geographical distance, economic distance, 
administrative distance, cultural distance, and language distance.      is the 
explanatory variables in province i in year t including market size, human capital, 
infrastructure, labour cost, GED, and the number of ports.    is a spatial weight 
matrix of explanatory variables.     is the error term in province i and year t.     is a 
spatial weight matrix of residual of neighbouring provinces.     is the i.i.d 
(independently identical distributed) error term in province i in year t.   is a 
coefficient of the first lag of FDI inflow in a host province.    is a spatial 
autoregressive coefficient lying from -1 to +1 representing spatial effects of FDI 
inflow in neighbouring provinces on FDI inflow in a host province.   is a vector of 
coefficients of explanatory variables describing the average effects of host provinces 
selected factors on FDI inflow in a host province.   is a vector of spatial 
autoregressive coefficients measuring the impact of neighbouring provinces selected 
factors on inward FDI in a host province.   is a spatial residual coefficient lying from 
-1 to +1 representing spatial effects of the error term in neighbouring provinces on 
error term in a host province. 
The dynamic spatial econometrics can be used only for SAR and SDM model. 
Therefore, the equations (3) and (4) are converted into equations (8) and (9), 
respectively.  
                                  (8) 
                                     (9) 
where     is the FDI inflow of province i in year t.       is the first lag variable of     
indicating FDI inflow in a previous year in a province i and year t.    is the spatial 
weight matrix of FDI inflow including geographical distance, economic distance, 
administrative distance, cultural distance, and language distance.      is the 
explanatory variables in province i in year t including market size, human capital, 
infrastructure, labour cost, GED, and the number of ports.    is a spatial weight 
matrix of explanatory variables.     is the i.i.d (independently identical distributed) 
error term in province i in year t.   is a coefficient of the first lag of FDI inflow in a 
  
158 
 
host province.    is a spatial autoregressive coefficient lying from -1 to +1 
representing spatial effects of FDI inflow in neighbouring provinces on FDI inflow 
in a host province.   is a vector of coefficients of explanatory variables describing 
the average effects of host provinces selected factors on FDI inflow in a host 
province.   is a vector of spatial autoregressive coefficients measuring the impact of 
neighbouring provinces selected factors on inward FDI in a host province.  
This study measures the spatial distances based on Blanc-Brude et al. (2014). 
The following equations are used to construct geographical distance. 
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where     
  is a spatial weight matrix based on the geographical distance between 
province i and province j.     is the geographical distance between province i and 
province j based on the great circle distance.      is the standardization of the 
geographical distance spatial matrix. According to Blanc-Brude et al. (2014), the 
provinces are defined as neighbouring provinces if the geographical distance 
between province i and j is less than 1600 km. 
The other spatial distances are measured using the following equations. 
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 (12) 
where     
  is the spatial weight matrix based on several spatial distance 
measurements; geographical distance, economic distance
97
, administrative distance
98
, 
cultural heterogeneity distance
99
, and language distance
100
 that links province i and 
province j.    -    is the difference value of the spatial distance between province i 
and province j.     is the geographical distance between province i and province j. 
            
  is the weighting a spatial weight matrix using geographical distance. 
     is the standardized spatial weight matrix. 
 
 
 
 
 
 
 
 
 
                                                          
97
  Economic distance is represented by the inverse of the squared differences of the  average 
provincial GDP per capital between provinces from 1990 to 2014. 
98
  Administrative distance is represented by the inverse of the squared differences of the average 
ratio  of the number of civil servants over population between provinces from 1990 to 2014. 
99
  Cultural heterogeneity distance is represented by the inverse of squared differences of the number 
of tribes between provinces from 1999 to 2014. 
100
  Language distace is represented by the inverse of the squared differences of the proportion of 
people using the national language in their daily activities in 2010 (BPS 2010). The year  2010 is 
selected as the last available data of people using national language across Indonesian provinces is 
in 2010. 
  
160 
 
5.5 Empirical Results And Discussions 
5.5.1 Testing for Correlation 
 
The high standard errors can be triggered by a high correlation between 
variables. In the case that there is high multicollinearity, the coefficients of estimates 
are considerably biased. Therefore, it is important to avoid multicollinearity problem 
by testing the collinearity between the variable using the Pearson correlation 
coefficient.  
Table 16 Correlation Coefficient Matrix 
Variable 
FDI 
inflow 
Market 
size 
Human 
capital 
Innovation 
Capability 
GED 
Gov. 
Size 
Labour 
Cost 
Ports 
FDI 
inflow 
1        
Market 
size 
0.3995 1       
Human 
capital 
0.3553 0.6271 1      
Innovation 
capability 
0.2341 0.5696 0.6162 1     
GED -0.0148 -0.0791 -0.062 -0.0354 1    
Gov. 
Size 
-0.1671 0.0175 0.193 0.2926 0.0838 1   
Labour 
cost 
0.2137 0.4284 0.2188 0.2229 -0.062 -0.0786 1  
ports 0.1217 -0.0765 -0.1326 -0.2519 0.1048 -0.237 0.0297 1 
 
Notes:    FDI inflow is provincial FDI inflows in the manufacturing sector after weighted by CPI 
(consumer price index). Market size is represented by provincial GDP per capita. Human 
capital is represented by the ratio between the number of labors in the manufacturing sector 
and the numbers of the labour force in each province. Infrastructure is represented by the 
ratio between the number of universities and the number of population in each province. 
GED is represented by the annual total expenditure for provincial development in each 
province. Labor cost is represented by the total salary of employees in the manufacturing 
sector in each province. Ports are the number of ports in each province 
 
Data Source: Indonesian Central Bureau of Statistics (BPS) (2018); processed by the author 
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Table 17 Variance Inflation Factor (VIF) 
Variable VIF 1/VIF 
Market Size 2.16 0.462707 
Human capital 2 0.499021 
Innovation capability 1.99 0.502769 
GED 1.24 0.803663 
Government Size 1.2 0.832889 
Labour Cost 1.13 0.888556 
Ports 1.03 0.969326 
Mean  1.54 
 
Note: FDI inflow is not present at the table as it is treated as a dependent variable  
Data Source: Indonesian Central Bureau of Statistics (BPS) (2018); processed by the author 
 
 According to Table 16 and Table 17, the result shows that there is no high 
multicollinearity among variables. The Pearson correlation coefficient in Table 16 
shows that the correlation coefficients between variables are less than 0.8. To check 
the robustness of correlation coefficient matrix above, this study uses the variance 
inflation factor (VIF) as shown in Table 17 and the result shows that each variable 
has VIF less than 4 indicating no high multicollinearity among variables. 
 
5.5.2 OLS and Testing for the Presence of Spatial Autocorrelation 
 
Table 18 illustrates the coefficients of the selected determinant factors of FDI 
inflow in the Indonesian manufacturing sector, using the standard regression model, 
OLS, Fixed Effect, and Random Effect panel models. The result based on OLS 
shows that market size, human capital, government size, and ports have a statistically 
significant impact on FDI inflow. Based on fixed-random effects panel models, the 
results show that market size, human capital, innovation capability, and the number 
of ports positively affect FDI inflow; while GED, government size and labour cost 
do not affect FDI inflow. Based on Hausman testing, the fixed effect model is more 
preferable than a random effect model to be selected as the model indicating the 
influence of omitted variable bias, with time-invariant effects on the error terms.  
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Table 18 The result using OLS and Fixed – Random Effects 
Variable 
Dependent=FDI Inflow 
OLS 
Fixed Effect  
(FE) 
Random Effect 
 (RE) 
Market size 
1.9169*** 
(0.445297) 
1.139417** 
(0.460939) 
1.39805*** 
(0.443234) 
Human Capital 
0.051659*** 
(0.011129) 
0.032392*** 
(0.011528) 
0.032955*** 
(0.011238) 
Innovation capability  
0.079682 
(0.093299) 
0.510015*** 
(0.139595) 
0.391296*** 
(0.125292) 
GED 
0.278918 
(0.415746) 
0.552407 
(0.354008) 
0.477414 
(0.353891) 
Government Size 
-0.12636*** 
(0.025134) 
0.010797 
(0.024661) 
-0.00734 
(0.024236) 
Labour Cost 
0.322373 
(0.342309) 
-0.18833 
(0.393181) 
-0.05744 
(0.379868) 
Ports 
0.321784*** 
(0.093549) 
0.464374** 
(0.201344 
0.421925** 
(0.166683) 
Constant 
-26.0076*** 
(7.034428) 
-13.0304 
(7.925658) 
-17.2711** 
(7.695893) 
R2 0.2408   
Hausman Test Prob>chi2 =0.0376 
 
Notes:   FDI inflow is provincial FDI inflows in the manufacturing sector after weighted by CPI 
(consumer price index). Market size is represented by provincial GDP per capita. Human 
capital is represented by the ratio of the labour force with minimum senior or vocational high 
school degree over the number of population in each province. GED is represented by the 
annual total expenditure for provincial development in each province. Labor cost is 
represented by the total salary of employees in the manufacturing sector in each province. 
Ports are the number of ports in each province. 
***) showing the level of significance less than 1% 
**)   showing the level of significance less than 5% 
*)     showing the level of significance less than 10% 
Data Source: Indonesian Central Bureau of Statistics (BPS) (2018); processed by the author 
 
Table 19 Spatial Autocorrelation Testing 
Spatial autocorrelation 
testing 
Distance Contiguity 
Global Moran I Test  0.1461 
P-Value > Z( 5.480)=0.0000 
0.2172    
P-Value > Z( 5.432)=0.0000 
Global Geary GC Test  0.8281 
P-Value > Z(-6.189)=0.0000 
0.7917    
P-Value > Z(-4.972)=0.0000 
Global Getis-Ords GO  -0.1461 
P-Value > Z(-5.480)=0.0000 
-0.2172    
P-Value > Z(-5.432)=0.0000 
Moran MI Error Test 5.4067 
P-Value > Z(200.505)=0.0000 
5.3648    
P-Value > Z(133.198)=0.0000 
General Spatial 
Autocorrelation 
LM SAC (LMErr+LMLag_R)    
28.4181 
P-Value > Chi2(2)=0.0000 
28.2320 
P-Value > Chi2(2)=0.0000 
General Spatial 
Autocorrelation 
LM SAC (LMLag+LMErr_R) 
28.4181 
P-Value > Chi2(2)= 0.0000 
 
28.2320   
 P-Value > Chi2(2)=0.0000 
Notes:  H0: No spatial autocorrelation, 
    H1: Spatial Autocorrelation. 
Data Source: Indonesian Central Bureau of Statistics (BPS) (2018); processed by the author 
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Table 19 shows the result of spatial autocorrelation testing based on 
geographical distance and geographical contiguity between Indonesian provinces. 
The result shows that spatial autocorrelation between Indonesian provinces exists 
and statistically significant at 1 % significant level for all selected testing methods. 
This result indicates that the coefficient estimates based on standard regression 
models (as seen in Table 18) are most likely affected by spatial autocorrelation, thus 
those coefficients are suspected to be biased. The following results show the 
coefficient estimates after controlling the spatial distance and spatial dependency 
using non-dynamic and dynamic spatial econometric models. 
 
5.5.3 Non – Dynamic Spatial Panel Model 
 
This study applies non-dynamic and dynamic spatial panel models to 
investigate FDI inflow determinant factors using Ord (1975) and Elhorst's (2003) 
maximum likelihood approaches. Four spatial econometrics models are applied in a 
non-dynamic spatial panel model, spatial autoregression (SAR), spatial error model 
(SEM), spatial durbin model (SDM), and spatial autocorrelation (SAC). AIC and 
BIC are used as a standard measurement of the goodness-of-fit of each model, as R2 
cannot be used to measure the goodness-of-fit when spatial econometrics models are 
applied (Anselin 1988; Blanc-Brude et al. 2014). Each model consists of a fixed 
effect and random effect, except for SAC
101
 and uses the Hausman test to select the 
most preferable specific model.  
The following sub-sections focus on non-dynamic spatial panel models using a 
variety of distance measurements: cultural distance (cultural heterogeneity distance 
and language distance), geographical distance and geographical contiguity, economic 
distance, and administrative distance. Each distance measurement tests four models 
of spatial econometrics (SAR, SEM, SDM, and SAC) in which the fittest model is 
selected based on the lowest AIC and BIC. 
 
                                                          
101
  SAC model uses only random effect.  
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Cultural  Heterogeneity Distance Effect 
The homogeneity of the culture is one of the considerations of foreign firms in 
locating their business in a host region (Barkema, Bell & Pennings 1996; Blanc-
Brude et al. 2014; Mitra & Golder 2002; Porter 1996). This study uses the difference 
between the number of tribes in each province to represent the cultural heterogeneity 
distance between province. This study assumes that the fewer the number of tribes 
then the less the heterogeneity of the cultures in each province. 
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Table 20 The result of FDI inflow determinant factors after controlling cultural heterogeneity 
distance between Indonesian provinces 
Variable 
Dependent=FDI  
SAR SEM SDM 
SAC 
FE RE FE RE FE RE 
Market size 0.916831* 
(0.553645) 
1.101271* 
(0.573818) 
1.248468** 
(0.597997) 
1.456662** 
(0.621611) 
-1.63799 
(1.178669) 
-0.96276 
(1.040082) 
-0.04064 
(0.477974) 
Human Capital 0.029778 
(0.020049) 
0.030419 
(0.019236) 
0.02894 
(0.020482) 
0.029466 
(0.019627) 
0.029643** 
(0.015577) 
0.033917** 
(0.016372) 
0.029948* 
(0.015914) 
Innovation 
capability 
0.4722*** 
(0.133356) 
0.374689*** 
(0.135561) 
0.471564*** 
(0.14092) 
0.374101*** 
(0.140331) 
0.301981** 
(0.13402) 
0.270399* 
(0.137855) 
0.400095*** 
(0.129916) 
GED 0.549** 
(0.256858) 
0.486836* 
(0.252797) 
0.544554** 
(0.261499) 
0.482899* 
(0.258231) 
0.419448* 
(0.243999) 
0.386928 
(0.242781) 
0.443532*  
(0.233797) 
Government Size 0.011337 
(0.014162) 
-0.0036 
(0.016585) 
0.011681 
(0.014124) 
-0.00277 
(0.016426) 
0.008001 
(0.015972) 
-0.00592 
(0.018591) 
0.006524 
(0.014751) 
Labour Cost -0.18454 
(0.400578) 
-0.0753 
(0.413635) 
-0.14651 
(0.437247) 
-0.03115 
(0.457715) 
-0.13493 
(0.788267) 
0.093056 
(0.805385) 
-0.27256 
(0.281757) 
Ports 0.4570** 
(0.232468) 
0.432836** 
(0.211269) 
0.459019* 
(0.236167) 
0.425627** 
(0.215161) 
0.300651 
(0.204844) 
0.360378* 
(0.18802) 
0.327501 
(0.227024) 
Constant 
 
-13.777 
(10.93157)  
-18.3421 
(11.93674)  
25.22252* 
(14.28515)  
Wx 
   
 
 
  
Market size 
 
  
 
0.253026 
(1.390492) 
-0.29082 
(1.181785)  
Human Capital 
 
  
 
0.092054*** 
(0.022287) 
0.087429*** 
(0.023563)  
Infrastructure  
 
  
 
0.462857** 
(0.183475) 
0.447624** 
(0.190599)  
Government Size 
 
  
 
0.153258 
(0.280679) 
0.174992 
(0.295528)  
GED 
 
  
 
-0.04041 
(0.080311) 
-0.04759 
(0.077511)  
Labour Cost 
 
  
 
-0.55748 
(1.059608) 
-0.71342 
(1.056203)  
Ports 
 
  
 
0.05671 
(0.279903) 
-0.00939 
(0.242827)  
ρ 0.1202***  
(0.0327) 
0.1309*** 
(0.0330421)  
  0.0545192  
(0.034343) 
0.0652519* 
(0.0358283) 
0.5120068*** 
(0.1202896) 
  
 
 0.09543***  
(0.0336142) 
0.101488***  
(0.0335378)  
 -0.482839***  
(0.1464123) 
AIC 4052.663 4154.24   4055.396 4157.722   
4040.906   
4141.41   4034.343   
BIC 4092.235 4202.606 4094.968 4206.088 4111.257 4220.555 4078.312 
Hausman test chi2(8) = 29.84  Prob>=chi2 = 
0.0002 
chi2(8) = 28.08   
 Prob>=chi2 = 0.0005 
chi2(15) = 122.19 Prob>=chi2 = 
0.0000 
 
 
Notes:   FDI inflow is provincial FDI inflows in the manufacturing sector after weighted by CPI 
(consumer price index). Market size is represented by provincial GDP per capita. Human 
capital is represented by the ratio between the number of  labors in the manufacturing sector 
and the numbers of labour force in each province. Infrastructure is represented by the ratio 
between the number of universities and the number of population in each province. GED is 
represented by the annual total expenditure for provincial development in each province. 
Labor cost is represented by the total salary of employees in the manufacturing sector in each 
province. Ports are the number of ports in each province. 
***) showing the level of significance less than 1% 
**)   showing the level of significance less than 5% 
*)     showing the level of significance less than 10% 
 
Data Source: Indonesian Central Bureau of Statistics (BPS) (2018); processed by the author 
 
Tables 20 and 21 illustrate the determinant factors of FDI inflow after 
controlling the cultural heterogeneity distance and the weighted cultural 
heterogeneity distance between Indonesian provinces, respectively. The results show 
that most coefficients of rho and lambda are statistically significant indicating the 
influence of cultural heterogeneity and weighted cultural heterogeneity distance on 
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provincial dependency in attracting FDI inflow. These results align with the 
argument that cultural distance influence FDI location decision in a host region 
(Ghemawat 2001).   
The results also show that SAC is the most preferable model when considering 
the cultural heterogeneity and the weighted cultural heterogeneity distances to 
explain FDI location decision in a particular province. These results indicate that FDI 
inflow in a particular province is influenced mostly by FDI inflow and uncontrolled 
factors in neighbouring  provinces. The results of the SAC model when controlling 
for cultural heterogeneity distance is more preferable than that of when controlling 
for weighted cultural heterogeneity distance as the former has lower AIC than the 
latter.  
Based on SAC model when defining neighbouring provinces as other provinces 
that have more similarity in terms of cultural heterogeneity, the result shows that 
human capital, innovation capability, and GED are the most determinant factors to 
attract FDI in a particular province. In other words, foreign firms are expected to 
choose a province that has  relatively large labour force, with at least senior or 
vocational school qualification, large potential activities for R&D or innovation, and 
a large amount of provincial government expenditure for development.  
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Table 21 The result of FDI determinant factors after controlling language distance between 
Indonesian provinces 
Variable 
Dependent=FDI  
SAR SEM SDM 
SAC 
FE RE FE RE FE RE 
Market size 0.69906 
(0.565) 
0.864193 
(0.578008) 
1.152569* 
(0.648658) 
1.383052** 
(0.680693) 
-0.90861 
(0.770553) 
-0.11478 
(0.926162) 
0.124779 
(0.463837) 
Human Capital 0.030323 
(0.01893
1) 
0.031461* 
(0.018366) 
0.029301 
(0.019324) 
0.029981 
(0.018532) 
0.029915** 
(0.016584) 
0.034026** 
(0.017309) 
0.030386* 
(0.017328) 
Innovation 
capability  
0.450*** 
(0.1285) 
0.368118** 
(0.129333) 
0.478651*** 
(0.145881) 
0.375469*** 
(0.144251) 
0.252146 
(0.184625) 
0.231095 
(0.17363) 
0.357292*** 
(0.122572) 
GED 0.5576** 
(0.2423) 
0.505794** 
(0.240004) 
0.606559** 
(0.234603) 
0.553534** 
(0.232667) 
0.530437** 
(0.217044) 
0.521006** 
(0.210081) 
0.390385 
(0.270536) 
Government Size 0.008519 
(0.01368) 
-0.00561 
(0.016005) 
0.00908 
(0.014922) 
-0.00522 
(0.016995) 
0.00395 
(0.013164) 
-0.00772 
(0.016273) 
0.009115 
(0.011703) 
Labour Cost -0.1013 
(0.39862) 
-0.00514 
(0.40872) 
-0.11865 
(0.466113) 
0.004781 
(0.488439) 
-0.26785 
(0.616237) 
-0.23057 
(0.709118) 
-0.03736 
(0.30962) 
Ports 0.4449* 
(0.2431) 
0.441352** 
(0.222558) 
0.456596* 
(0.24296) 
0.4248* 
(0.224568) 
0.395442 
(0.27842) 
0.437348* 
(0.229679) 
0.362021 
(0.247552) 
Constant 
 
-12.9428 
(11.00205)  
-17.8358 
(12.67178)  
6.200898 
(12.62669)  
Wx 
  
   
 
  
Market size 
 
   0.314834 
(1.029508) 
-0.41855 
(1.094396)  
Human Capital 
 
   0.068658** 
(0.032261) 
0.068021** 
(0.030261)  
Infrastructure  
 
   0.239855 
(0.364176) 
0.139937 
(0.311342)  
GED 
 
   -1.58543* 
(0.817078) 
-1.9174** 
(0.740658)  
Government Size 
 
   0.01495 
(0.05116) 
0.009969 
(0.049287)  
Labour Cost 
 
   0.171671 
(0.60838) 
0.275579 
(0.70078)  
Ports 
 
   -0.0384 
(0.434395) 
-0.24991 
(0.351759)  
ρ 0.212*** 
(0.0384) 
0.2206*** 
(0.0411112) 
  0.17334***  
(0.04138) 
0.18419***  
(0.04207) 
0.50753***  
(0.1599504) 
  
 
 0.18874***  
(0.0395385) 
0.19529***  
(0.0400845)  
 -0.4014753* 
(0.2314767) 
AIC 4048.957   4150.747   4051.833   4154.246   4048.538   4149.411   4046.144   
BIC 4088.529 4199.113 4091.406 4202.612 4118.888 4228.556 4090.114 
Hausman Test chi2(8) = 26.89   
Prob>=chi2 = 0.0007 
chi2(8) = 26.45  Prob>=chi2 = 
0.0009 
chi2(15) = 101.44 
Prob>=chi2 = 0.0000 
 
 
Notes:   FDI inflow is provincial FDI inflows in the manufacturing sector after weighted by CPI 
(consumer price index). Market size is represented by provincial GDP per capita. Human 
capital is represented by the ratio between the number of labors in the manufacturing sector 
and the numbers of the labour force in each province. Infrastructure is represented by the 
ratio between the number of universities and the number of population in each province. 
GED is represented by the annual total expenditure for provincial development in each 
province. Labor cost is represented by the total salary of employees in the manufacturing 
sector in each province. Ports are the number of ports in each province. 
***) showing the level of significance less than 1% 
**)   showing the level of significance less than 5% 
*)     showing the level of significance less than 10% 
 
Data Source: Indonesian Central Bureau of Statistics (BPS) (2018); processed by the author 
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Language Distance Effect 
 
This study controls the language distance between Indonesian provinces as 
communication is one of the important factors of business activities (Buckley & 
Casson 1976). The firms may choose the location where the majority of the 
population of neighbouring provinces use the same language in order to facilitate the 
marketing strategies in introducing their products to the local market.  
Table 22 The result of FDI determinant factors after controlling the spatial distance and 
dependency using language distance weight matrix 
Variable 
Dependent=FDI  
SAR SEM SDM SAC 
FE RE FE RE FE RE 
Market size 0.866188 
(0.546619) 
1.074047* 
(0.565883) 
1.141304* 
(0.604924) 
1.350864** 
(0.629116) 
-1.49235* 
(0.830097) 
-0.67859 
(0.872964) 
0.12919 
(0.42632) 
Human Capital 0.030836 
(0.020306) 
0.031621 
(0.019852) 
0.029458 
(0.020322) 
0.030077 
(0.019645) 
0.024676* 
(0.014887) 
0.027464* 
(0.015888) 
0.031246* 
(0.01799) 
Innovation 
capability 
0.489492*** 
(0.139652) 
0.404796*** 
(0.136888) 
0.505275*** 
(0.142677) 
0.40890*** 
(0.143625) 
0.42671*** 
(0.124269) 
0.409383*** 
(0.12103) 
0.34048** 
(0.15805) 
GED 0.570177** 
(0.252495) 
0.513713** 
(0.251467) 
0.600555** 
(0.255854) 
0.53751** 
(0.253411) 
0.435561* 
(0.241589) 
0.421725* 
(0.244437) 
0.346578 
(0.29166) 
Government Size 0.010761 
(0.013731) 
-0.00316 
(0.015516) 
0.010389 
(0.013818) 
-0.00383 
(0.015746) 
0.009822 
(0.014479) 
-0.00055 
(0.015756) 
0.012823 
(0.01168) 
Labour Cost -0.20473 
(0.41584) 
-0.10147 
(0.428791) 
-0.21131 
(0.448829) 
-0.09292 
(0.466093) 
-0.4987 
(0.66613) 
-0.19487 
(0.713773) 
-0.1585 
(0.28013) 
Ports 0.45881* 
(0.238962) 
0.43094** 
(0.216686) 
0.465847* 
(0.239336) 
0.431203** 
(0.217864) 
0.349036 
(0.23756) 
0.391406* 
(0.222673) 
0.340468 
(0.23630) 
Constant  -13.0662 
(11.10163) 
 -16.0862 
(12.03834) 
 2.167371 
(12.76803) 
 
Wx        
Market size     1.035711 
(0.960789) 
0.495362 
(0.883975) 
 
Human Capital     0.09996*** 
(0.023023) 
0.092753*** 
(0.022864) 
 
Infrastructure      -0.0935 
(0.218876) 
-0.08822 
(0.199024) 
 
GED     -0.71156 
(0.589465) 
-0.66272 
(0.584191) 
 
Government Size 
 
    0.004689 
(0.011593) 
0.002255 
(0.013402) 
 
Labour Cost     0.370812 
(0.557801) 
0.121631 
(0.564646) 
 
Ports     -0.15746 
(0.329209) 
0.017685 
(0.314825) 
 
ρ 0.11588***  
(0.0306255) 
0.1069213***  
(0.0296511) 
  0.081198**  
(0.037336) 
.0729282**  
(0.034898) 
0.4875***  
(0.1665658) 
    0.1065935***  
(0.0328389) 
0.10598***  
(0.032437) 
  -0.43970*  
(0.20196) 
AIC 4051.472 4155.333   4052.97 4155.939   4045.021   4152.711   4041.253   
BIC 4091.045 4203.699 4092.542 4204.305 4115.372 4231.856 4085.222 
Hausman test chi2(8) = 26.91  Prob>=chi2 = 
0.0007 
chi2(8) = 28.12  Prob>=chi2 = 
0.0005 
chi2(15) = 92.00  Prob>=chi2 
= 0.0000 
 
 
Notes:   FDI inflow is provincial FDI inflows in the manufacturing sector after weighted by CPI (consumer 
price index). Market size is represented by provincial GDP per capita. Human capital is represented by 
the ratio between the number of labors in the manufacturing sector and the numbers of the labour force 
in each province. Infrastructure is represented by the ratio between the number of universities and the 
number of population in each province. GED is represented by the annual total expenditure for 
provincial development in each province. Labor cost is represented by the total salary of employees in 
the manufacturing sector in each province. Ports are the number of ports in each province. 
***) showing the level of significance less than 1% 
**)   showing the level of significance less than 5% 
*)     showing the level of significance less than 10% 
 
Data Source: Indonesian Central Bureau of Statistics (BPS) (2018); processed by the atuhor 
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Tables 22 and 23 illustrate the impact of the selected provincial characteristics 
on FDI inflow in the manufacturing sector after controlling the language and 
weighted language distances, respectively. The results of both distance dimensions 
show that most rho and lambda are statistically significant in all models indicating 
the presence of provincial dependency effect on attracting FDI inflow.  
Of all models; SAC and SAR-FE models are the most preferable models in 
explaining FDI determinant factors when controlling the language and weighted 
language distances, respectively. The results show that the SAC  model when 
controlling the language distance is more preferable to explain FDI determinant 
factors than SAR-FE when controlling the weighted language distance as the former 
has a smaller AIC than the latter.  Based on this SAC model, the results show that 
FDI inflow in a particular province is influenced by FDI inflow and other 
uncontrolled factors in neighbouring provinces, and human capital and innovation 
capability in a host province. 
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Table 23 The result of FDI determinant factors after controlling the spatial distance and 
dependency using weighted language distance weight matrix 
Variable 
Dependent=FDI  
SAR SEM SDM 
SAC 
FE RE FE RE FE RE 
Market size 1.081856* 
(0.559072) 
1.237377** 
(0.57996) 
1.869651** 
(0.768578) 
2.14376*** 
(0.805698) 
-0.11045 
(1.03354) 
0.969987 
(1.100063) 
1.711874* 
(1.031727) 
Human Capital 0.029965 
(0.018731) 
0.031645* 
(0.018095) 
0.03319* 
(0.018231) 
0.03411* 
(0.017621) 
0.02706 
(0.017394) 
0.033701* 
(0.018413) 
0.033638* 
(0.018903) 
Innovation 
capability  
0.405769*** 
(0.139018) 
0.329103** 
(0.140678) 
0.37699** 
(0.176352) 
0.269995 
(0.172766) 
0.211432 
(0.2001) 
0.190772 
(0.177528) 
0.380928** 
(0.170826) 
GED 0.58785** 
(0.246636) 
0.536863** 
(0.244956) 
0.5606** 
(0.226157) 
0.51140** 
(0.224393) 
0.551552** 
(0.23682) 
0.525354** 
(0.239824) 
0.568392** 
(0.232211) 
Government Size 0.01031 
(0.014093) 
-0.00392 
(0.01643) 
0.01306** 
(0.015012) 
-0.00086 
(0.016475) 
0.00709 
(0.013688) 
-0.00516 
(0.015559) 
0.012478 
(0.015522) 
Labour Cost -0.12649 
(0.404846) 
-0.00687 
(0.417315) 
-0.13382 
(0.497101) 
-0.00324 
(0.516602) 
-0.38607 
(0.709296) 
-0.1537 
(0.815378) 
-0.13564 
(0.477402) 
Ports 0.461539* 
(0.26911) 
0.478986** 
(0.239909) 
0.45446* 
(0.258613) 
0.417366* 
(0.228515) 
0.419864 
(0.295755) 
0.433845* 
(0.243603) 
0.462553* 
(0.267984) 
Constant 
 
-20.6616* 
(11.11102)  
-28.9532* 
(14.98)  
-1.75567 
(15.71452)  
Wx 
 
   
 
  
Market size 
 
   1.342016 
(1.279455) 
-0.27713 
(1.156543)  
Human Capital 
 
   -0.01257 
(0.008887) 
-0.00874 
(0.008281)  
Infrastructure  
 
   0.267568 
(0.353984) 
0.261772 
(0.278197)  
GED 
 
   0.403143 
(1.24888) 
0.228564 
(1.190552)  
Government Size 
 
   -0.095 
(0.108339) 
-0.10064 
(0.097632)  
Labour Cost 
 
   0.393062 
(0.768521) 
0.053257 
(0.861224)  
Ports 
 
   0.050105 
(0.617488) 
-0.8360* 
(0.495969)  
ρ 0.2601674***  
(0.0962196) 
0.2791097***  
(0.0912477) 
  0.26509***  
(0.095963) 
0.281454***  
(0.088917) 
0.0500715  
(0.279287) 
  
 
 0.263640***  
(0.090577)  
0.27472***  
(0.0893504)   
 0.2208869  
(0.257797) 
AIC 4041.467   4140.718   4040.748   4142.28   
4046.042   
4144.388   4042.682   
BIC 4081.04 4189.084 4080.32 4190.646 4116.393 4223.533 4086.651 
Hausman Test chi2(8) = 22.75  Prob>=chi2 = 
0.0037 
chi2(8) = 25.52  Prob>=chi2 = 
0.0013 
chi2(15) = 50.99  Prob>=chi2 = 
0.0000 
 
 
Notes:    FDI inflow is provincial FDI inflows in the manufacturing sector after weighted by CPI (consumer 
price index). Market size is represented by provincial GDP per capita. Human capital is represented by 
the ratio between the number of labors in the manufacturing sector and the numbers of the labour force 
in each province. Infrastructure is represented by the ratio between the number of universities and the 
number of population in each province. GED is represented by the annual total expenditure for 
provincial development in each province. Labor cost is represented by the total salary of employees in 
the manufacturing sector in each province. Ports are the number of ports in each province. 
***) showing the level of significance less than 1% 
**)   showing the level of significance less than 5% 
*)     showing the level of significance less than 10% 
 
Data Source: Indonesian Central Bureau of Statistics (BPS) (2018); processed by the author 
 
 
 
 
 
  
171 
 
Geographical Distance and Geographical Contiguity Effects 
Geographical distance and geographical contiguity dimensions are the common 
factors used to control spatial dependency in determining FDI location decision. 
Tables 24 and 25 show the results of FDI determinant factors when controlling 
provincial dependency based on geographical distance and geographical contiguity. 
Table 24 The result of FDI determinant factors after controlling the spatial distance and 
dependency using geographical distance weight matrix 
Variable 
Dependent=FDI  
SAR SEM SDM SAC 
 FE RE FE RE FE RE 
Market size 0.843966 
(0.556565) 
1.017977* 
(0.57445) 
1.412767** 
(0.682117) 
1.641605** 
(0.709272) 
-0.49715 
(0.836356) 
0.63249 
(0.8539) 
0.407952 
(0.615705) 
Human Capital 0.028459 
(0.019051) 
0.029339 
(0.018431) 
0.026745 
(0.018956) 
0.0275659 
(0.018092) 
0.030734* 
(0.017803) 
0.037692* 
(0.019723) 
0.029455 
(0.018367) 
Innovation 
capability 
0.414369*** 
(0.132267) 
0.33162*** 
(0.126856) 
0.424432*** 
(0.154235) 
0.3251457** 
(0.149344) 
0.073256 
(0.187005) 
0.155367 
(0.155549) 
0.39109*** 
(0.116379) 
GED 0.543603** 
(0.250843) 
0.495439** 
(0.248492) 
0.556463** 
(0.241621) 
0.5057552** 
(0.240452) 
0.516382** 
(0.231183) 
0.498735** 
(0.207951) 
0.50082** 
(0.248604) 
Government Size 0.009385 
(0.014407) 
-0.00575 
(0.017117) 
0.010539 
(0.014752) 
-0.0027701 
(0.016832) 
0.006586 
(0.015911) 
-0.00512 
(0.021392) 
0.00807 
(0.013387) 
Labour Cost -0.1384 
(0.409688) 
-0.0367 
(0.422655) 
-0.14207 
(0.490098) 
-0.0195133 
(0.513503) 
-0.50643 
(0.668502) 
-0.26356 
(0.84764) 
-0.12071 
(0.337543) 
Ports 0.427425* 
(0.240345) 
0.436873** 
(0.218435) 
0.42968* 
(0.239497) 
0.4059178* 
(0.21864) 
0.29966 
(0.274838) 
0.34031 
(0.211445) 
0.393473 
(0.243307) 
Constant  -14.3739 
(10.96069) 
 -20.66962 
(13.33973) 
 17.27596 
(12.29365) 
 
Wx        
Market size     -0.14888 
(1.059097) 
-1.41485 
(0.94802) 
 
Human Capital     0.042257** 
(0.020243) 
0.047508** 
(0.01903) 
 
Innovation 
capability  
    0.652293** 
(0.326304) 
0.374038 
(0.267564) 
 
GED     -0.57372 
(1.022535) 
-0.9955 
(0.986873) 
 
Government Size     -0.00456 
(0.028161) 
-0.00582 
(0.026455) 
 
Labour Cost     0.200758 
(0.71478) 
0.055415 
(0.867422) 
 
Ports     0.032446 
(0.459469) 
-0.62608 
(0.458226) 
 
ρ 0.2264544*** 
(0.0477865) 
0.2387645*** 
(0.0470992) 
  0.1883112***  
(0.0501181) 
0.201095***  
(0.0506764) 
0.40164** 
(0.163352) 
    0.1883112***  
(0.0501181) 
0.2010957***  
(0.0506764) 
  -0.23811 
(0.22107) 
AIC 4043.565 4144.344   4047.901 4149.885 4041.734 4136.303 4043.508 
BIC 4083.137 4192.71 4087.473 4198.251 4112.085 4215.448 4087.477 
Hausman Test chi2(8) = 33.41 
Prob>=chi2 = 0.0001 
chi2(8) = 25.99 
Prob>=chi2 = 0.0011 
chi2(15) = 60.70  Prob>=chi2 = 
0.0000 
 
 
Notes:   FDI inflow is provincial FDI inflows in the manufacturing sector after weighted by CPI 
(consumer price index). Market size is represented by provincial GDP per capita. Human 
capital is represented by the ratio between the number of labors in the manufacturing sector 
and the numbers of the labour force in each province. Infrastructure is represented by the 
ratio between the number of universities and the number of population in each province. 
GED is represented by the annual total expenditure for provincial development in each 
province. Labor cost is represented by the total salary of employees in the manufacturing 
sector in each province. Ports are the number of ports in each province. 
***) showing the level of significance less than 1% 
**)   showing the level of significance less than 5% 
*)     showing the level of significance less than 10% 
 
Data Source: Indonesian Central Bureau of Statistics (BPS) (2018); processed by the author 
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Tables 24 and 25 show the results of non-dynamic spatial panel model after 
controlling the geographical distance and geographical contiguity, respectively. The 
results show that rho and lambda are statistically significant in all model except SAC 
model when using geographical contiguity dimension which indicates the existence 
of provincial dependency in determining FDI location.  
Of all models, SDM-FE, when using geographical distance, is more preferable 
to measure the goodness-of-fit than that when using geographical contiguity distance 
based on the lowest AIC, BIC, and Hausman test, which indicates the influence of 
the characteristics of neighbouring provinces that geographically have a close 
distance to a host province. Based on SDM-FE, the result shows that human capital 
in a host province and in neighbouring provinces positively affect FDI inflow in a 
host province. The result also shows that FDI inflow in a particular province is 
positively affected by GED in a particular province and innovation capability in 
neighbouring provinces.  
These findings are in line with the fact that foreign firms in Indonesia are 
mostly located in suburban areas, such as Cikarang Jawa Barat, which is located 
close to Jakarta Province and has relatively good infrastructure and human capital. 
This supports the argument of Beugelsdijk and Mudambi (2014) that FDI inflow in a 
region within a country is influenced by the characteristics of neighbouring provinces 
that have relatively close geographical distance.  
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Table 25 The result of FDI determinant factors after controlling the spatial distance and 
dependency using geographical contiguity weight matrix 
Variable 
Dependent=FDI  
SAR SEM SDM SAC 
FE RE FE RE FE RE 
Market size 1.000764* 
(0.557664) 
1.189858** 
(0.576796) 
1.300764** 
(0.606311) 
1.517546** 
(0.628402) 
-0.61417 
(0.708481) 
-0.13691 
(0.740985) 
0.553311 
(0.59031) 
Human Capital 0.029299 
(0.020985) 
0.029525 
(0.0202) 
0.028074 
(0.02082) 
0.028826 
(0.020034) 
0.028019 
(0.018888) 
0.031323 
(0.020224) 
0.030575 
(0.02055) 
Innovation 
capability  
0.45316*** 
(0.133806) 
0.36096*** 
(0.129669) 
0.459436*** 
(0.148174) 
0.361499** 
(0.144813) 
0.274338* 
(0.15685) 
0.269432* 
(0.154791) 
0.4116*** 
(0.11506) 
GED 0.571353** 
(0.261427) 
0.519505** 
(0.259214) 
0.641791** 
(0.269095) 
0.59118** 
(0.268258) 
0.55738** 
(0.247382) 
0.55875** 
(0.247433) 
0.365678 
(0.34877) 
Government Size 
 
0.010206 
(0.013809) 
-0.00503 
(0.016405) 
0.009083 
(0.014255) 
-0.00522 
(0.016841) 
0.013419 
(0.015633) 
-0.00257 
(0.019192) 
0.012729 
(0.01308) 
Labour Cost -0.19863 
(0.418536) 
-0.08564 
(0.435305) 
-0.16665 
(0.4519) 
-0.05116 
(0.470501) 
-0.34074 
(0.551856) 
-0.14622 
(0.69771) 
-0.20825 
(0.34089) 
Ports 0.437039* 
(0.243043) 
0.42439* 
(0.219879) 
0.416263* 
(0.242811) 
0.392611* 
(0.222158) 
0.386727 
(0.267151) 
0.396271* 
(0.23981) 
0.44336* 
(0.23493) 
Constant  -14.9531 
(11.0553) 
 -18.5033 
(11.92384) 
 -2.3454 
(14.5541) 
 
Wx        
Market size     0.752644 
(0.783116) 
0.536766 
(0.828705) 
 
Human Capital     0.045544** 
(0.021907) 
0.038822** 
(0.018094) 
 
Innovation 
capability  
    0.284682 
(0.202721) 
0.129279 
(0.184868) 
 
Government Size      -0.96354** 
(0.464286) 
-1.06467** 
(0.473406) 
 
GED     0.033359 
(0.058482) 
0.002682 
(0.055926) 
 
Labour Cost     -0.03463 
(0.641802) 
-0.1305 
(0.734646) 
 
Ports     0.351163 
(0.275582) 
0.071485 
(0.256623) 
 
ρ 0.125415*** 
(0.034438) 
0.137582*** 
(0.035264) 
  0.101535***  
(0.037212) 
0.116296***    
(0.037) 
0.3287036  
(0.1445434) 
    0.1102206***  
(0.0380327) 
0.1157837***  
(0.037925) 
   
AIC 4049.39   4150.067   4052.105   4154.335   4043.446   4148.844   4048.357 **  
BIC 4088.962 4198.433 4091.677 4202.701 4113.797 4227.989 4092.326 
Hausman test chi2(8) = 28.65   
Prob>=chi2 = 0.0004 
chi2(8) = 25.94   
Prob>=chi2 = 0.0011 
chi2(15) = 58.55   
Prob>=chi2 = 0.0000 
 
 
Notes:    FDI inflow is provincial FDI inflows in the manufacturing sector after weighted by CPI 
(consumer price index). Market size is represented by provincial GDP per capita. Human 
capital is represented by the ratio between the number of labors in the manufacturing sector 
and the numbers of labour force in each province. Infrastructure is represented by the ratio 
between the number of universities and the number of population in each province. GED is 
represented by the annual total expenditure for provincial development in each province. 
Labor cost is represented by the total salary of employees in the manufacturing sector in 
each province. Ports are the number of ports in each province. 
***) showing the level of significance less than 1% 
**)   showing the level of significance less than 5% 
*)     showing the level of significance less than 10%  
 
Data Source: Indonesian Central Bureau of Statistics (BPS) (2018); processed by the author 
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Economic Distance Effect 
 
The decision made by foreign firms to locate their business outside their home 
country is also influenced by the economic distance between regions within a host 
country. Foreign firms may consider locating in other regions within a country that 
has a relatively less different market size from a current location (Blanc-Brude et al. 
2014). Therefore, it is necessary to control the economic distance in investigating 
FDI determinant factors. 
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Table 26 The result of FDI determinant factors after controlling the spatial distance and 
dependency using economic distance weight matrix 
Variable 
Dependent=FDI  
SAR SEM SDM 
SAC 
FE RE FE RE FE RE 
Market size 0.959065* 
(0.576185) 
1.184486* 
(0.599429) 
1.240871** 
(0.616849) 
1.474186** 
(0.646628) 
-0.17864 
(0.78359) 
0.681381 
(0.98565) 
0.516412 
(0.554436) 
Human Capital 0.031561 
(0.020227) 
0.032501 
(0.019927) 
0.031406 
(0.020764) 
0.031875 
(0.019956) 
0.033764* 
(0.019926) 
0.036966* 
(0.020438) 
0.030397 
(0.018805) 
Innovation 
capability 
0.472972*** 
(0.140697) 
0.394435*** 
(0.140277) 
0.487573*** 
(0.147643) 
0.383063** 
(0.148935) 
0.305483 
(0.190032) 
0.249245* 
(0.140053) 
0.429479*** 
(0.135404) 
GED 0.521307** 
(0.25437) 
0.471456* 
(0.254585) 
0.498021** 
(0.243692) 
0.43716* 
(0.241414) 
0.51729** 
(0.237539) 
0.483598** 
(0.223627) 
0.549676** 
(0.26334) 
Government Size  0.011284 
(0.014678) 
-0.00323 
(0.016597) 
0.013531 
(0.01443) 
-0.0000784 
(0.015777) 
0.002211 
(0.016417) 
-0.01022 
(0.021102) 
0.004935 
(0.01559) 
Labour Cost -0.14676 
(0.410419) 
-0.04325 
(0.424064) 
-0.12507 
(0.455404) 
-0.00496 
(0.473392) 
-0.06746 
(0.769726) 
0.136515 
(0.813249) 
-0.15057 
(0.331618) 
Ports 0.471873* 
(0.245974) 
0.457652** 
(0.228599) 
0.485372** 
(0.24593) 
0.446403** 
(0.223077) 
0.370925 
(0.248678) 
0.283158 
(0.198361) 
0.400242 
(0.260454) 
Constant 
 
-16.3479 
(11.3408)  
-19.5813 
(12.64372)  
18.91917* 
(10.8058)  
Wx 
 
   
 
  
Market size 
 
  
 
0.4128 
(1.027954) 
-0.72141 
(1.215534)  
Human Capital 
 
  
 
0.014764 
(0.040617) 
0.021874 
(0.03756)  
Innovation 
capability  
  
 
0.341569 
(0.315755) 
0.281 
(0.22086)  
GED 
 
  
 
0.733643 
(0.924569) 
0.536741 
(0.838312)  
Government Size  
 
  
 
-0.02771 
(0.021672) 
-0.01876 
(0.020225)  
Labour Cost 
 
  
 
-0.4227 
(0.778573) 
-0.70736 
(0.84252)  
Ports 
 
  
 
-0.438 
(0.38267) 
-1.1016*** 
(0.371335)  
ρ 0.1314357***  
0.0488496 
0.1088741** 
0.0493733 
 . 0.1172978**  
(0.0513345) 
0.1111021  
(0.0528689)  
.3386977*  
(0.1945166) 
  
 
 0.111978 ** 
(0.0495784) 
0.1177545**  
(0.0507097)  
 -0.2401391  
(0.2301927) 
AIC 4054.636 4158.628 4056.057   4158.559   
4058.577   
4145.258   4054.779   
BIC 4094.209 4206.994 4095.63 4206.925 4128.928 4224.402 4098.748 
Hausman test chi2(8) = 37.64  Prob>=chi2 = 
0.0000 
chi2(8) = 27.89  Prob>=chi2 = 
0.0005 
chi2(15) = 28.70  Prob>=chi2 = 
0.0176 
 
 
Notes:    FDI inflow is provincial FDI inflows in the manufacturing sector after weighted by CPI 
(consumer price index). Market size is represented by provincial GDP per capita. Human 
capital is represented by the ratio between the number of labourers in the manufacturing 
sector and the number of labourers in each province. Infrastructure is represented by the ratio 
between the number of universities and the number of population in each province. GED is 
represented by the annual total expenditure for provincial development in each province. 
Labour cost is represented by the total salary of employees in the manufacturing sector in 
each province. Ports are the number of ports in each province. 
***) showing the level of significance less than 1% 
**)   showing the level of significance less than 5% 
*)     showing the level of significance less than 10% 
 
Data Source: Indonesian Central Bureau of Statistics (BPS) (2018); processed by the author 
 
Tables 26 and 27 show the results of non-dynamic spatial panel model when 
controlling the economic and the weighted economic distances, respectively. 
Neighbouring provinces, in this case, are defined as the provinces that have 
similarity in terms of market size with a host province.  The coefficients of rho are 
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mostly positive and statistically significant indicating the robustness effect of FDI 
inflow in neighbouring provinces on FDI inflow in a host province. The coefficients 
of lambda are also mostly positive and statistically significant indicating the 
influence of uncontrolled variables in other provinces on a host province.  
The results show that based on AIC,  BIC, and Hausman testing, SAR-FE 
using the weighted economic distance is more preferable than that of when using the 
economic distance dimension which indicates that foreign firms prefer the location 
that has similarity in terms of market size and has relatively close geographical 
distance with a host province. Based on such SAR-FE, foreign firms when 
considering the difference of market size between Indonesian province select a host 
province that has good potential innovation capability, market size, GED, and a large 
number of ports. 
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Table 27 The result of FDI determinant factors after controlling the spatial distance and 
dependency using weighted economic distance weight matrix 
Variable 
Dependent=FDI  
SAR SEM SDM 
SAC 
FE RE FE RE FE RE 
Market size 0.964438* 
(0.573475) 
1.169263** 
(0.59408) 
1.252147** 
(0.625068) 
1.489284** 
(0.654948) 
-0.09044 
(0.8167) 
0.655133 
(0.964579) 
0.55677 
(0.554658) 
Human Capital 0.031342 
(0.019979) 
0.032366* 
(0.019601) 
0.03138 
(0.020668) 
0.031826 
(0.019805) 
0.03336* 
(0.01981) 
0.03676* 
(0.020237) 
0.029755 
(0.0185) 
Innovation 
capability 
0.464895*** 
(0.140277) 
0.386908*** 
(0.13958) 
0.479869*** 
(0.15034) 
0.373645** 
(0.151166) 
0.256171 
(0.205578) 
0.231765 
(0.141545) 
0.42347*** 
(0.13423) 
GED 0.542583** 
(0.246169) 
0.489021** 
(0.247503) 
0.519029** 
(0.231616) 
0.461253** 
(0.230042) 
0.558157** 
(0.231042) 
0.523558** 
(0.215777) 
0.560779** 
(0.260553) 
Government Size 0.010527 
(0.01476) 
-0.00385 
(0.016869) 
0.012873 
(0.014529) 
-0.00068 
(0.01598) 
0.001191 
(0.016702) 
-0.01039 
(0.021965) 
0.004974 
(0.015263) 
Labour Cost -0.13715 
(0.410551) 
-0.0294 
(0.424059) 
-0.11192 
(0.458469) 
0.010327 
(0.476319) 
0.034332 
(0.735081) 
0.214894 
(0.79362) 
-0.14654 
(0.335969) 
Ports 0.480766* 
(0.245177) 
0.47018** 
(0.227454) 
0.488927** 
(0.245236) 
0.449557** 
(0.221934) 
0.369444 
(0.249479) 
0.298429 
(0.195813 
0.411519 
(0.268498) 
Constant 
 
-16.5308 
(11.33624)  
-19.9919 
(12.78557)  
16.28058 
(10.15677)  
Wx 
 
   
 
  
Market size 
 
  
 
0.46332 
(0.969191) 
-0.54172 
(1.140809)  
Human Capital 
 
  
 
0.009667 
(0.036739) 
0.016642 
(0.03426)  
Innovation 
capability  
  
 
0.391889 
(0.318645) 
0.295816 
(0.202892)  
GED 
 
  
 
0.41552 
(0.84838) 
0.205571 
(0.804948)  
Government Size 
 
  
 
-0.02318 
(0.020612) 
-0.01549 
(0.019708)  
Labour Cost 
 
  
 
-0.52725 
(0.735788) 
-0.77999 
(0.812989)  
Ports 
 
  
 
-0.37728 
(0.36328) 
-1.0579*** 
(0.344554)  
ρ 0.1355216*** 
(0.0463495) 
0.1226196** 
(0.0473176) 
  0.12249** 
(0.0478119)  
0.12385 ** 
(0.0500753) 
0.3311797*  
(0.195699) 
  
 
 0.1171498** 
(0.0474035) 
0.1247228**  
(0.0485935)  
  
AIC 4053.629   4157.191   4055.253   4157.622   
4057.926   
4143.406   4053.852   
BIC 4093.201 4205.557 4094.826 4205.988 4128.277 4222.551 4097.821 
Hausman test chi2(8) = 31.32  Prob>=chi2 = 
0.0001 
chi2(8) = 27.36  Prob>=chi2 = 
0.0006 
chi2(15) = 100.33 Prob>=chi2 
= 0.0000 
 
 
Notes:  FDI inflow is provincial FDI inflows in the manufacturing sector after weighted by CPI 
(consumer price index). Market size is represented by provincial GDP per capita. Human 
capital is represented by the ratio between the number of labors in the manufacturing sector 
and the numbers of the labour force in each province. Infrastructure is represented by the 
ratio between the number of universities and the number of population in each province. 
GED is represented by the annual total expenditure for provincial development in each 
province. Labor cost is represented by the total salary of employees in the manufacturing 
sector in each province. Ports are the number of ports in each province. 
***) showing the level of significance less than 1% 
**)   showing the level of significance less than 5% 
*)     showing the level of significance less than 10% 
 
Data Source: Indonesian Central Bureau of Statistics (BPS) (2018); processed by the author 
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Administrative Distance Effect 
 
The cost efficiency is one of the firm’s requirements in doing business, 
especially in host regions (Dunning 1977, 1981, 2009, 2014). The firm’s manager 
may consider moving the business to other locations within a country that has 
relatively close administrative distance with the current location (Blanc-Brude et al. 
2014). Administrative distance in this study is represented by the difference of the 
ratio between the number of civil servants and the population between Indonesian 
provinces.  
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Table 28 The result of FDI determinant factors after controlling the spatial distance and 
dependency using administrative distance weight matrix 
Variable 
Dependent=FDI  
SAR SEM SDM 
SAC 
FE RE FE RE FE RE 
Market size 1.044731* 
(0.558089) 
1.228741** 
(0.581476) 
1.242599** 
(0.58436) 
1.458522** 
(0.613769) 
-0.06393 
(0.963332) 
1.220822 
(1.131277) 
0.558775 
(0.618707) 
Human Capital 0.029921 
(0.020297) 
0.030623 
(0.019345) 
0.029053 
(0.020314) 
0.029497 
(0.01932) 
0.029845 
(0.019334) 
0.029369 
(0.020022) 
0.032246 
(0.020238) 
Innovation 
capability 
0.476698*** 
(0.138129) 
0.382853*** 
(0.140656) 
0.485557*** 
(0.140889) 
0.389003*** 
(0.143641) 
0.376251*** 
(0.14206) 
0.364952*** 
(0.139702) 
0.444846*** 
(0.146814) 
GED 0.514301** 
(0.256702) 
0.4504* 
(0.252235) 
0.511426** 
(0.259719) 
0.447246* 
(0.255695) 
0.492822** 
(0.237204) 
0.449795* 
(0.252323) 
0.540843** 
(0.257803) 
Government Size 0.009478 
(0.014101) 
-0.00528 
(0.016103) 
0.009427 
(0.014939) 
-0.00586 
(0.0173) 
-0.00421 
(0.023015) 
-0.00932 
(0.025175) 
0.010841 
(0.011425) 
Labour Cost -0.18911 
(0.404893) 
-0.07487 
(0.426484) 
-0.16986 
(0.427038) 
-0.06132 
(0.44555) 
-0.11955 
(0.6145) 
0.080479 
(0.611835) 
-0.23176 
(0.323133) 
Ports 0.426546* 
(0.240195) 
0.395474* 
(0.221337) 
0.436972* 
(0.24183) 
0.403997* 
(0.2204) 
0.254914 
(0.248872) 
0.31586 
(0.216789) 
0.38108 
(0.252415) 
Constant 
 
-15.2226 
(11.23407)  
-17.7634 
(11.77193)  
-7.7524 
(16.10175)  
Wx 
 
   
 
  
Market size 
 
   0.275768 
(1.002973) 
-0.49317 
(0.633593)  
Human Capital 
 
   0.026222 
(0.019161) 
0.020635 
(0.017874)  
Infrastructure  
 
   0.322541 
(0.2072) 
0.128104 
(0.18587)  
GED 
 
   0.548115 
(0.445262) 
0.443494 
(0.427142)  
Government Size 
 
   0.04502 
(0.039378) 
0.016797 
(0.048279)  
Labour Cost 
 
   -0.29181 
(0.666744) 
-0.37412 
(0.624423)  
Ports 
 
   0.278656 
(0.305008) 
0.201206 
(0.29931)  
ρ 0.0809018* 
(0.0283128) 
0.0919333***  
(0.0317447)  
  .0607313**  
(0.027064) 
0.0804002  
(0.028794) 
0.2763998*  
(0.1659922) 
  
 
 0.0589619**  
(0.0292211)  
.06541**  
(0.0301085)  
 -.2208357  
(0.180568) 
AIC 4054.597   4155.828   4056.857 4159.105   4055.622 **  4164.461*** 4052.875   
BIC 4094.169 4204.195 4096.429 4207.471 4125.973 4243.605 4096.845 
Hausman test chi2(8) = 26.21  Prob>=chi2 = 
0.0010 
chi2(8) = 27.24  Prob>=chi2 = 
0.0006 
chi2(15) = 83.80  Prob>=chi2 = 
0.0000 
 
 
Notes:   FDI inflow is provincial FDI inflows in the manufacturing sector after weighted by CPI 
(consumer price index). Market size is represented by provincial GDP per capita. Human 
capital is represented by the ratio between the number of labors in the manufacturing sector 
and the numbers of the labour force in each province. Infrastructure is represented by the 
ratio between the number of universities and the number of population in each province. 
GED is represented by the annual total expenditure for provincial development in each 
province. Labor cost is represented by the total salary of employees in the manufacturing 
sector in each province. Ports are the number of ports in each province. 
***) showing the level of significance less than 1% 
**)   showing the level of significance less than 5% 
*)     showing the level of significance less than 10% 
 
Data Source: Indonesian Central Bureau of Statistics (BPS) (2018); processed by the author 
 
Tables 28 and 29 show the results of the FDI determinant factors after 
controlling the administrative and the weighted administrative distances between 
provinces, respectively. The results show that all coefficients of rho and lambda are 
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mostly statistically significant indicating the influence of the administrative distance 
between Indonesian provinces on FDI location decision in a host province.  
The empirical findings show that the SAC model using the weighted 
administrative distance is the most preferable model to explain FDI determinant 
factors across Indonesian provinces. This result shows that when foreign firms define 
negihbouring provinces as the provinces that have relatively close administrative and 
geographical distances,  FDI inflow in a host province is affected by FDI inflow and 
uncontrolled factors in neighbouring provinces that have relatively the same 
government size with a host province. Based on such SAC model, foreign firms 
choose the FDI location that has good potential innovation capability and a large 
number of ports. 
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Table 29 The result of FDI determinant factors after controlling the spatial distance and 
dependency using weighted administrative distance weight matrix 
Variable 
Dependent=FDI  
SAR SEM SDM SAC 
FE RE FE RE FE RE 
Market size 0.915239 
(0.561926) 
1.110177* 
(0.582872) 
1.293851** 
(0.628015) 
1.514739** 
(0.654798) 
-0.66126 
(0.93471) 
0.453019 
(0.779822) 
0.522433 
(0.52597) 
Human Capital 0.02888 
(0.019683) 
0.029388 
(0.019047) 
0.029235 
(0.020441) 
0.029971 
(0.019648) 
0.030508 
(0.019123) 
0.037244* 
(0.01992) 
0.027538 
(0.017787) 
Innovation 
capability 
0.452185*** 
(0.13006) 
0.362892*** 
(0.126917) 
0.451138*** 
(0.145849) 
0.351526** 
(0.145038) 
0.128018 
(0.180415) 
0.195514 
(0.144266) 
0.435899*** 
(0.124089) 
GED 0.509118** 
(0.258012) 
0.452475* 
(0.253608) 
0.537009** 
(0.246575) 
0.485575** 
(0.243374) 
0.581355** 
(0.23979) 
0.553264** 
(0.216589) 
0.435888 
(0.230479) 
Government Size 0.009748 
(0.014332) 
-0.00595 
(0.017173) 
0.010539 
(0.014897) 
-0.00274 
(0.016721) 
0.004372 
(0.015695) 
-0.00661 
(0.020536) 
0.006962 
(0.013298) 
Labour Cost -0.1609 
(0.407472) 
-0.05774 
(0.416363) 
-0.15464 
(0.465392) 
-0.03322 
(0.484984) 
-0.36711 
(0.634203) 
-0.12444 
(0.788334) 
-0.15554 
(0.329173) 
Ports 0.422959 
(0.238476) 
0.421232* 
(0.218388) 
0.418101* 
(0.237728) 
0.3945* 
(0.21856) 
0.305682 
(0.271572) 
0.332569 
(0.208862) 
0.409315* 
(0.243358) 
Constant  -14.3973 
(11.06707) 
 -18.7823 
(12.50296) 
 6.248758 
(10.90725) 
 
Wx        
Market size     0.843827 
(1.117854) 
-0.6189 
(0.908948) 
 
Human Capital     0.009885 
(0.022028) 
0.015758 
(0.020711) 
 
Inno
vation capability  
    0.644959** 
(0.273631) 
0.548023** 
(0.229921) 
 
GED     -0.22609 
(0.310505) 
-0.38952 
(0.290556) 
 
Government Size     -0.00062 
(0.013125) 
-0.00184 
(0.013048) 
 
Labour Cost     -0.00683 
(0.607391) 
-0.16013 
(0.716198) 
 
Ports     0.23952 
(0.387046) 
-0.31516 
(0.408617) 
 
ρ 0.156963***  
(0.039921)2 
0.16480*** 
(0.0399303)  
  0.1372263***  
(0.0420449) 
0.1467553***  
(0.0428598) 
0.3371788**  
(0.1556568) 
    0.1354581***  
(0.0427264) 
0.142918***  
(0.0429371) 
  -0.2142363  
(0.1909844) 
AIC 4049.195   4150.791   4052.332   4154.569   4049.317   4142.013 4048.868   
BIC 4088.768 4199.157 4091.905 4202.935 4119.668 4221.158 4092.837 
Hausman test chi2(8) = 36.50  Prob>=chi2 = 
0.0000 
chi2(8) = 33.41  Prob>=chi2 = 
0.0001 
chi2(15) = 57.71  Prob>=chi2 = 
0.0000 
 
 
Notes:    FDI inflow is provincial FDI inflows in the manufacturing sector after weighted by CPI 
(consumer price index). Market size is represented by provincial GDP per capita. Human 
capital is represented by the ratio between the number of labors in the manufacturing sector 
and the numbers of labour force in each province. Infrastructure is represented by the ratio 
between the number of universities and the number of population in each province. GED is 
represented by the annual total expenditure for provincial development in each province. 
Labor cost is represented by the total salary of employees in the manufacturing sector in each 
province. Ports are the number of ports in each province. 
***) showing the level of significance less than 1% 
**)   showing the level of significance less than 5% 
*)     showing the level of significance less than 10% 
 
Data Source: Indonesian Central Bureau of Statistics (BPS) (2018); processed by the author 
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5.5.4 Dynamic Spatial Panel Model 
This section shows the findings of the investigation of FDI inflow determinant 
factors in the manufacturing sector across Indonesian provinces using a dynamic 
spatial panel model, which only consists of dynamic spatial autocorrelation (SAR-
dynamic panel) and dynamic spatial durbin models (SDM-dynamic panel). Each 
model controls for the impact of the selected provincial distance measurements: 
geographical distance, economic distance, administrative distance, cultural 
heterogeneity distance, and language distance, on provincial dependency. 
Table 30 illustrates the impact of selected provincial characteristics on FDI 
inflow using SAR-dynamic panel
102
. The result shows that AIC and BIC of SAR-
dynamic panel are smaller than those of all non-dynamic spatial models, which 
indicates that SAR-dynamic panel model is more preferable than non-dynamic 
spatial models in explaining FDI inflow determinant factors. Based on the result of 
this model, infrastructure consistently influences FDI inflow in all selected models, 
and FDI inflow to a particular province is influenced by FDI inflow in neighbouring 
provinces.  
Of all selected provincial distance measurements using SAR-dynamic panel 
model; the weighted language distance between provinces,  the model 10 in Table 
15, is the most preferable model to explain FDI inflow determinant factors based on 
the lowest AIC and BIC. The result after controlling for weighted language distance 
shows that  FDI inflow in a previous year, FDI inflow in neighbouring province, 
infrastructure, and GED in a particular province positively influence FDI inflow in 
that particular province.  
Table 31 illustrates the FDI inflow determinant factors in the manufacturing 
sector across Indonesian provinces using SDM-dynamic panel model. As with the 
result using SAR-dynamic panel model, the AIC and BIC of SDM-dynamic panel 
model based on all selected distance measurements are smaller than those of all non-
dynamic spatial models, which indicates that SDM-dynamic panel model is more 
preferable than non-dynamic spatial models in explaining FDI inflow determinant. 
                                                          
102  The dynamic spatial regression model can only apply when using SAR-Fixed Effect and SDM-Fixed Effects 
models. 
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Of all selected non-dynamic and dynamic spatial panel models, SAR-dynamic 
panel model based on the weighted language distance has the lowest AIC and BIC. 
This result indicates that SAR-dynamic panel model, based on the language distance 
weighted by geographical distance, is the most preferable model to explain FDI 
determinant factors in the Indonesian manufacturing sector across Indonesian 
provinces. This finding suggests that the language and the geographical distances 
between Indonesian provinces have the biggest influence in creating a provincial 
dependency to explain the diffusion of FDI location across Indonesian provinces. 
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Table 30  The result of FDI determinant factors after controlling the dynamic spatial distance and dependency using SAR dynamic model 
Variable 
Dependent =FDI  
Geographic Distance Economic Distance Administrative Distance Cultural DIstance Language Distance 
Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 Model 8 Model 9 Model 10 
FDI_Lag1 0.104186* 
(0.061952) 
0.1089* 
(0.06153) 
0.114337* 
(0.064476) 
0.112399* 
(0.063826) 
0.117895* 
(0.066001) 
0.104186* 
(0.061952) 
0.108584 
(0.066478) 
0.094413 
(0.062485) 
0.107512 
(0.066024) 
0.115034* 
(0.06447) 
W_FDI_Lag1 0.062562 
(0.066567) 
0.010728 
(0.05082) 
-0.07439 
(0.091476) 
-0.06581 
(0.080395) 
-0.03595 
(0.060627) 
0.062562 
(0.066567) 
0.050769 
(0.063482) 
0.124499 
(0.120902) 
0.044613 
(0.06641) 
-0.04671 
(0.095034) 
Market size 0.55171 
(0.559448) 
0.70562 
(0.536319) 
0.800837 
(0.576226) 
0.802716 
(0.574097) 
0.827558 
(0.552934) 
0.55171 
(0.559448) 
0.522654 
(0.597024) 
0.197176 
(0.564098) 
0.487432 
(0.524974) 
0.861869 
(0.562696) 
Human Capital 0.025077 
(0.017745) 
0.025861 
(0.019265) 
0.0288 
(0.018812) 
0.028718 
(0.01868) 
0.028458 
(0.019364) 
0.025077 
(0.017745) 
0.025962 
(0.018119) 
0.026852 
(0.016546) 
0.027591 
(0.018502) 
0.027278 
(0.017344) 
Innovation 
capability  
0.389005*** 
(0.113526) 
0.395381*** 
(0.123369) 
0.42844*** 
(0.129206) 
0.424866*** 
(0.13037) 
0.432594*** 
(0.124939) 
0.389005*** 
(0.113526) 
0.417886*** 
(0.11539) 
0.377143*** 
(0.119301) 
0.437849*** 
(0.127647) 
0.366734*** 
(0.132315) 
GED 0.344812 
(0.27077) 
0.424668 
(0.272988) 
0.383265 
(0.258282) 
0.412522* 
(0.249847) 
0.375276 
(0.264564) 
0.344812 
(0.27077) 
0.400085 
(0.264526) 
0.406765 
(0.265945) 
0.425786 
(0.26461) 
0.453854* 
(0.249743) 
Government 
Size 
0.005865 
(0.01338) 
0.006462 
(0.012547) 
0.005942 
(0.012925) 
0.005359 
(0.013179) 
0.005563 
(0.012879) 
0.005865 
(0.01338) 
0.008013 
(0.013396) 
0.004469 
(0.012662) 
0.007228 
(0.012592) 
0.005788 
(0.012553) 
Labor Cost 0.043045 
(0.406728) 
-0.04215 
(0.397289) 
-0.04032 
(0.400853 
-0.03269 
(0.402485) 
-0.03655 
(0.38222) 
0.043045 
(0.406728) 
-0.02033 
(0.387325) 
0.104001 
(0.3782) 
-0.04649 
(0.407321) 
-0.01287 
(0.40331) 
Ports 0.311318 
(0.231449) 
0.333588 
(0.238062) 
0.369904 
(0.236988) 
0.380406 
(0.236235) 
0.348531 
(0.244497) 
0.311318 
(0.231449) 
0.364755* 
(0.221016) 
0.333786 
(0.237072) 
0.365798 
(0.232061) 
0.365462 
(0.264274 
ρ 0.1578961***  
(0.0406467) 
0.1389316***   
(0.0325499) 
0.1582184*** 
(0.0509789) 
0.1552384***    
(0.046642) 
0.0828011***  
(0.0254389) 
0.1578961*** 
(0.0406467) 
0.12327 *** 
(0.0337916) 
0.2107127***  
(0.0387026) 
0.11708***   
(0.0326837) 
0.2808446***   
(0.0962393) 
AIC 3873.02    3872.761    3878.011    3877.076    3879.738    3873.02    3876.996    3870.887    3875.965    3865    
BIC 3920.918 3920.659 3925.909 3924.974 3927.636 3920.918 3924.894 3918.785 3923.863 3912.898 
 
Notes:     FDI inflow is provincial FDI inflows in the manufacturing sector after weighted by CPI (consumer price index). Market size is represented by provincial GDP per 
capita. Human capital is represented by the ratio between the number of labors in the manufacturing sector and the numbers of workers in each province. 
Infrastructure is represented by the ratio between the number of universities and the number of population in each province. GED is represented by the total annual 
expenditure for provincial development in each province. Labor cost is represented by the total salary of employees in the manufacturing sector in each province. 
Ports are the number of ports in each province. 
Models 4, 6, 8, and 10 are the models after weighted by geographical distance for each spatial distance measurement 
Model 2 is the geographical contiguity model. 
***) showing the level of significance less than 1% 
**)   showing the level of significance less than 5% 
*)     showing the level of significance less than 10% 
Data Source: Indonesian Central Bureau of Statistics (BPS) (2018); processed by the author 
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Table 31  The result of FDI determinant factors after controlling dynamic spatial distance and dependency using SDM dynamic model 
Variable 
Dependent =FDI  
Geographic Distance Economic Distance Administrative Distance Cultural Distance Language Distance 
Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 Model 8 Model 9 Model 10 
FDI_Lag1 0.086233 
(0.063473) 
0.100205 
(0.065607) 
0.098354 
(0.063774) 
0.096491 
(0.063117) 
0.094234 
(0.069286) 
0.09193 
(0.063306) 
0.085276 
(0.070863) 
0.082037 
(0.061224) 
0.08414 
(0.067409) 
0.105946 
(0.065889) 
W_FDI_Lag1 0.024205 
(0.112899) 
-0.01573 
(0.057688) 
-0.09052 
(0.093101) 
-0.07336 
(0.081021) 
-0.06639 
(0.058413) 
0.044953 
(0.079174) 
-0.02894 
(0.065566) 
0.131049 
(0.134655) 
0.005768 
(0.071227) 
-0.0569 
(0.097468) 
Market size -0.6748 
(0.745793) 
-0.54091 
(0.707788) 
-0.08839 
(0.743882) 
-0.02375 
(0.773213) 
-0.08359 
(0.932783) 
-0.79582 
(0.879473) 
-2.08738 
(1.276102) 
-1.21778* 
(0.659821) 
-1.48621* 
(0.837904) 
-0.09226 
(0.952638) 
Human Capital 0.027276* 
(0.016393) 
0.024805 
(0.017034) 
0.030823* 
(0.018636) 
0.030592 
(0.0186) 
0.030754 
(0.019096) 
0.027005 
(0.017593) 
0.027793* 
(0.015189) 
0.026711* 
(0.014927) 
0.023017 
(0.014194) 
0.023839 
(0.016039) 
Innovation 
capability 
0.064148 
(0.180793) 
0.223306 
(0.150503) 
0.292042 
(0.182218) 
0.248331 
(0.199673) 
0.356232** 
(0.138276) 
0.099949 
(0.170296) 
0.269422** 
(0.121873) 
0.25557 
(0.177399) 
0.400673*** 
(0.120302) 
0.181621 
(0.189398) 
GED 0.397342 
(0.244621) 
0.434563* 
(0.259343) 
0.402983 
(0.251621) 
0.455916* 
(0.239847) 
0.389413 
(0.266818) 
0.438486* 
(0.253331) 
0.284383 
(0.273356) 
0.427993* 
(0.240075) 
0.329642 
(0.265461) 
0.437733* 
(0.246853) 
Government 
Size 
0.003752 
(0.015116) 
0.009939 
(0.01407) 
-0.00177 
(0.015028) 
-0.00225 
(0.015382) 
-0.00839 
(0.020745) 
0.002683 
(0.014936) 
0.002894 
(0.015412) 
0.000293 
(0.012427) 
0.006021 
(0.013586) 
0.002221 
(0.012939) 
Labour Cost -0.11744 
(0.7168) 
-0.14676 
(0.572657) 
0.140904 
(0.8112) 
0.225212 
(0.770923) 
0.083237 
(0.597224) 
-0.15795 
(0.689271) 
0.318347 
(0.824255) 
0.168248 
(0.665271) 
-0.17092 
(0.690379) 
-0.06569 
(0.72705) 
Ports 0.208414 
(0.276086) 
0.272083 
(0.271034) 
0.278095 
(0.247984) 
0.278571 
(0.24978) 
0.196726 
(0.261788) 
0.212565 
(0.270678) 
0.208192 
(0.200348) 
0.314385 
(0.2671) 
0.264152 
(0.239012) 
0.327458 
(0.297457) 
Wx           
Market size -0.06834 
(1.055582) 
0.357363 
(0.817572) 
0.370799 
(1.061131) 
0.414219 
(1.001789) 
0.215592 
(0.962117) 
0.768579 
(1.117714) 
0.684378 
(1.379762) 
0.509094 
(1.030869) 
0.919429 
(1.016673) 
1.359478 
(1.231036) 
Human Capital 0.039548* 
(0.020692) 
0.048815** 
(0.024449) 
0.011815 
(0.042662) 
0.006991 
(0.038507) 
0.023208 
(0.02058) 
0.007317 
(0.023265) 
0.08574*** 
(0.022242) 
0.05543* 
(0.033505) 
0.089087*** 
(0.023879) 
-0.01327 
(0.009017) 
Infrastructure  0.574273* 
(0.317914) 
0.282101 
(0.195377) 
0.323527 
(0.296088) 
0.368919 
(0.299293) 
0.311633 
(0.193013) 
0.578783** 
(0.264181) 
0.491232*** 
(0.169417) 
0.083486 
(0.345597) 
-0.08752 
(0.219421) 
0.261109 
(0.350807) 
GED -0.69863 
(1.038612) 
-0.95163** 
(0.417878) 
0.7836 
(0.877939) 
0.44508 
(0.83431) 
0.513261 
(0.495475) 
-0.29802 
(0.352509) 
0.090902 
(0.29023) 
-1.90803** 
(0.833591) 
-0.67093 
(0.555787) 
0.309035 
(1.309786) 
Government 
Size 
0.003024 
(0.028651) 
0.034056 
(0.05656) 
-0.02023 
(0.021051) 
-0.01608 
(0.020225) 
0.048461 
(0.03728) 
0.004573 
(0.012814) 
-0.04896 
(0.075195) 
0.026877 
(0.049933) 
0.011217 
(0.0106180 
-0.07822 
(0.101413) 
Labour Cost -0.06391 
(0.783341) 
-0.09343 
(0.638136) 
-0.60547 
(0.831546) 
-0.68257 
(0.785605) 
-0.41988 
(0.658512) 
-0.01375 
(0.677859) 
-1.03702 
(1.101135) 
-0.03448 
(0.677767) 
0.147682 
(0.599475) 
0.050267 
(0.782421) 
Ports 0.122122 
(0.42532) 
0.350635 
(0.255345) 
-0.33142 
(0.334783) 
-0.27736 
(0.322754) 
0.244762 
(0.257432) 
0.215554 
(0.337455) 
0.196305 
(0.238442) 
-0.01265 
(0.39492) 
-0.11103 
(0.349102) 
0.260094 
(0.630281) 
ρ 0.2044309***  
(0.0488956) 
0.1171611***  
(0.0350761) 
0.145594*** 
(0.0536407) 
0.1438882***  
(0.0490335) 
0.0642735  
(0.0236108) 
0.1451019***  
(0.0417821) 
0.0630208*  
(0.0338922) 
0.1870092***  
(0.0418865) 
0.0875771**  
(0.0392537) 
0.2886402***  
(0.0956871) 
AIC 3867.731   3866.622   3883.371   3882.813   3881.492   3874.901   3866.206   3873.073   3873.72   3870.524   
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Variable 
Dependent =FDI  
Geographic Distance Economic Distance Administrative Distance Cultural Distance Language Distance 
Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 Model 8 Model 9 Model 10 
BIC 3946.11 3945.001 3961.75 3961.192 3959.871 3953.279 3944.585 3951.451 3952.099 3948.902 
 
Notes:   FDI inflow is provincial FDI inflows in the manufacturing sector after weighted by CPI (consumer price index). Market size is represented by provincial GDP per 
capita. Human capital is represented by the ratio between the number of labors in the manufacturing sector and the numbers of labour force in each province. 
Infrastructure is represented by the ratio between the number of universities and the number of population in each province. GED is represented by the annual total 
expenditure for provincial development in each province. Labor cost is represented by the total salary of employees in the manufacturing sector in each province. 
Ports are the number of ports in each province. 
Models 4, 6, 8, and 10 are the models after weighted by geographical distance for each spatial distance measurement 
Model 2 is the geographical contiguity model. 
***) showing the level of significance less than 1% 
**)   showing the level of significance less than 5% 
*)     showing the level of significance less than 10% 
 
Data Source: Indonesian Central Bureau of Statistics (BPS) (2018); processed by the author 
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5.6 Conclusion 
 
This study investigates the determinant factors of FDI inflow in the Indonesian 
manufacturing sector by considering the impact of cultural distance, including 
cultural heterogeneity and language distances, on provincial dependency in attracting 
FDI by Indonesian provinces. Using the standard OLS model without considering the 
impact of spatial dependency, the result shows that market size, human capital, 
innovation capability and the number of seaports positively contribute to FDI inflow. 
To reduce endogeneity problems, fixed-random effect panel models have been 
applied. The result of the Hausman test shows that the fixed effect is more preferable 
than random effect, indicating the influence of specific unobservable individual 
characteristics on error terms.  
Based on such fixed effect panel model, the result shows that market size, 
human capital, innovation capability and the number of ports positively contribute to 
FDI inflow. To control the influence of provincial dependency on FDI inflow due to 
a variety of provincial distances, the spatial econometrics method is applied, using a 
variety of distance measurements, namely; cultural heterogeneity, language, 
geographical, economic, and administrative distances. The preliminary testing of the 
presence of spatial dependency, based on geographical distance and geographical 
contiguity, using a variety of spatial autocorrelation testing (such as global Moran’s I 
test and global spatial autocorrelation test) shows that provincial dependency exist s 
and thus spatial dependency should be controlled when investigating FDI inflow 
determinant factors within Indonesian provinces. This study extends the approach 
taken by Blanc-Brude et al. (2014) by controlling cultural heterogeneity and 
language distances and by adding spatial dynamic panel models in investigating FDI 
determinant factors at a sub-national level.  
Four non-dynamic spatial econometrics models have been applied in this study; 
spatial durbin model (SDM), spatial autoregressive (SAR) model, spatial error model 
(SEM), and spatial autocorrelation (SAC). The first three models use the Hausman 
test to select whether fixed effect or random effect is more appropriate to explain the 
relationship between the selected provincial characteristics including market size, 
human capital, innovation capability, provincial government expenditure for 
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development, government size, and the number of ports, and FDI inflow. Each model 
is measured using five different provincial distance concepts; cultural heterogeneity 
distance, and language distance, geographical distance, economic distance, and 
administrative distance.  
Based on all selected non-dynamic panel models, the results show that FDI 
inflow in a particular province is influenced by FDI inflow in neighbouring 
provinces and by other uncontrolled provincial characteristics that have relatively 
close provincial distances. These results are in line with the argument of Beugelsdijk 
and Mudambi (2014) that the variation of the characteristics of the regions in the 
sub-national level influence the FDI location decision in a particular province.  
By controlling the geographical distance and geographical contiguity, the 
results show that provincial dependency in attracting FDI inflow in manufacturing 
sector exists. SDM – FE using geographical distance is the best model to explain FDI 
inflow determinant factors when controlling for these distances measurements. Based 
on SDM-FE, the result shows that after controlling geographical distance, on average 
FDI inflow in a particular province is influenced by human capital and provincial 
government expenditure for development in that selected province supported by 
human capital and innovation capability in neighbouring provinces. 
The dependency between Indonesian provinces to attract FDI also occurs when 
controlling for economic and weighted economic distances. The SAR-FE model, 
after controlling weighted economic distance, is the most preferable model to explain 
FDI inflow determinant factors. Based on this model, the results show that 
innovation capability, market size, provincial government expenditure for 
development and the number of ports positively affect FDI inflow in a particular 
province.  
The presence of provincial dependency in attracting FDI also occurs when 
controlling for administrative and weighted administrative distances between 
Indonesian provinces. Based on the lowest AIC and BIC, SAC model, using the 
weighted administrative distance, is the most preferable model to explain FDI 
determinant factors and shows that FDI inflow in a particular province is influenced 
by innovation capability and provincial government expenditure for development in 
that particular province. 
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Of all distance measurements using a non-dynamic panel model, cultural 
heterogeneity and weighted language distance through SAC and SEM-FE models, 
respectively, are the fittest models to explain FDI inflow determinant factors in the 
manufacturing sector across Indonesian provinces. The rho and lambda of these 
models show that cultural heterogeneity and weighted language distance influence 
provincial dependency in investigating FDI inflow determinant factors. The results 
also show that FDI inflow in a particular province on average is determined by 
market size, innovation capability, government size, human capital and provincial 
government expenditure for the development of a particular province.  
The dynamic spatial models show slightly different results from non-dynamic 
spatial models. Based on the dynamic spatial models, innovation capability is the 
most consistent determinant factor of FDI inflow to Indonesian provinces. The 
values of AIC and BIC (of all dynamic spatial models) are lower than those when 
applying non-dynamic spatial models, indicating the significant influence of FDI 
inflow in the previous year on FDI inflow in the current year, in a particular 
province. However, both dynamic and non-dynamic models show the same results in 
revealing the existence of provincial dependency in attracting FDI inflow in all 
distance dimensions. This result aligns with the finding of Blonigen et al. (2007) that 
there is interdependency between proximate regions in attracting FDI. 
Of all dynamic spatial models; SAC model after controlling weighted language 
distance is the fittest model to explain the location choice of FDI across Indonesian 
provinces.  This finding supports the argument that the cultural dimension affects 
FDI location decision  (Ghemawat 2001).  Based on this model, on average FDI 
inflow in the manufacturing sector is mostly influenced by several factors; FDI 
inflow in a previous year; FDI inflow in neighbouring provinces that relatively have 
close weighted language distance; innovation capability; government expenditure for 
development in a particular province; and other factors that do not include in this 
model.   
The importance of innovation capability to attract FDI aligns with the finding 
of Kayalvizhi and Thenmozhi (2018) that FDI location decision in developing 
countries is affected by the innovation capability of host countries. Based on AIC 
and BIC, the results of dynamic panel models are more preferable than those of non-
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dynamic panel models to explain FDI determinant factors in the Indonesian 
manufacturing sector within Indonesian provinces. Therefore, for a policy purpose, 
the dynamic panel model is preferable to explain the location choice of FDI, then a 
non-dynamic panel model.  
Based on the results of non-dynamic and dynamic models above, it is observed 
that weighted language and cultural heterogeneity distances, as a part of cultural 
dimension, are better to explain FDI location decision within Indonesian provinces 
than economic, administrative and geographical dimensions. This finding suggests 
that cultural factors should be considered in formulating FDI generating strategies, 
especially in culturally diverse countries. 
 
5.7 Policy Implications 
 
The Government of Indonesia has introduced multiple investment policies to 
attract foreign direct investment. Act No. 25 (2007), focused on foreign investment, 
provides legal certainty of business and security assurance for investors, including a 
government guarantee that there will be no expropriation of investor assets. In 
addition, the Government provides facilities such as relief in the form of non-tariff, 
immigration to service facilities, import licensing facilities and granting residence 
permits for two years for foreign firms (www.indonesia.go.id). 
Other policies to attract FDI is through several regulations; Minister of Finance 
Regulation No. 135/kmk.05/2000 relating to the relief of import duty on machine, 
goods, and materials, in order for development/  industrial development/ service 
industry; and Trade Ministerial Regulation No. 10/m- dag/per/3/2006 concerning 
Terms and Procedures of permit issuance of a representative of a foreign trade 
company. As per Regulation No.135/kmk.05/2000, the Government grants the relief 
of import fees for machinery in the context of development/industry 
development/service industry. As per Regulation No: 10/m- dag/per/3/2006, the 
representatives of a foreign trade company may engage in introducing, promoting 
and advancing the marketing of goods produced by the foreign company as well as 
providing information or instructions for the use of import goods to companies/users 
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in Indonesia. Further, the representatives of the foreign trade company may also 
engage in conducting market research on the items required by the foreign company. 
Industrial estates and Special Economic Zones (SEZs) that were established 
following Act No. 3 (2014) and Act No. 39 in (2009) (www.indonesia.go.id) 
promote foreign businesses in a particular province and its neighouring provinces. 
Multiple incentives are provided for firms in industrial zones and SEZs, including the 
suspension of import duty and the exemption of excise duty exemption for raw 
materials or auxiliary materials’ production, and exemptions of value added tax, sales 
tax on luxury goods and import tax. Currently, the number of industrial estates and 
SEZs are 87 and 12, respectively (www.aseanbriefing.com). More than 50% of 
industrial estates are located in Java Island, all SEZs are located outside Java Island.  
There are other policies that indirectly affect provincial dependency in 
attracting FDI inflow in a particular province. This study finds that provincial 
dependency in attracting FDI is mostly affected by language distance between 
Indonesian provinces after weighted by geographical distance. Such language 
distance represents the different proportion of the number of people using national 
language between provinces. A policy that supports the spread of the use of national 
language is a transmigration program, which started in the 1950s. One of the 
purposes of this program is to strengthen national unity among Indonesian provinces. 
Prior to the year 2000, this program was applied based on a central government 
program; since then this program has been administered based on agreements or 
cooperative programs between provincial governments (KDPDTT 2015)
103
.  
This study also finds that the other provincial distance dimensions 
(geographical, economic, administrative and cultural heterogeneity distances) affect 
provincial dependency in attracting FDI. These results suggest that foreign firms 
consider those provincial dimensions, besides the weighted language distance, before 
investing in the manufacturing sector within Indonesian provinces. Based on these 
results, the Government should consider equitable development, not only related to 
economic factors such as provincial GDP per capita, but also administrative factors, 
such as administrative procedures in managing FDI. The Government is also 
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  KDPDTT is the Ministry for Development of Disadvantaged Regions/Ministry for Villages, 
Development for Disadvantaged Regions and Transmigration  
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expected to increase the number of SEZs and industrial estates and to develop 
infrastructures such as toll roads and ports, especially in surrounding SEZs and 
industrial estates equitably across Indonesian provinces to support provincial 
economic activities. 
After controlling the weighted language distance through SAC dynamic panel 
model, this study finds that provincial government expenditure for development and 
innovation capability are the determinant factors of FDI location choice in the 
manufacturing sector within Indonesian provinces. In this study, the provincial 
government expenditure for development covers the allocated budget for 
infrastructure development. The Government committed to spending around Rp. 
4700 trillion (~ US$ 335 billion) from 2015 to 2019 to build infrastructure including 
toll roads, railway roads and bridges (www.kemenkeu.go.id). The importance of 
infrastructure development to attract FDI aligns with the findings of Hoang and 
Goujon (2014), Meyer and Nguyen (2005), and Blanc-Brude et al. (2014) that 
infrastructure is a determinant factor of FDI inflow in Vietnam and China. However, 
the fact shows that the average travel time in Indonesia is still greater than that of 
some other Asian countries. Car drivers in Indonesia take, on average, 2.6 hours to 
finish 100 km distance; this is much slower than Malaysia (1.1 hours) and China (1.2 
hours) (www.finance.detik.com). As travel time is one of the important factors for 
business activities, provincial governments, together with the central government, 
should develop infrastructure facilities by building infrastructure more efficiently 
than has been done to date, and focus on the location to generate the TFPG of the 
Indonesian manufacturing sector.  
The other determinant factor of FDI inflow in the Indonesian manufacturing 
sector is innovation capability. This result is in line with the finding of Kayalvizhi 
and Thenmozhi (2018) that technology and innovation capability are the factors that 
determine FDI inflow in developing countries. However, based on the Global 
Innovation Index 2018, Indonesia is ranked 85th, far below that of China (17th) 
(https://www.wipo.int). Both countries are developing and populous countries, but 
differ significantly in terms of innovation capabilities. This fact is counterproductive 
given Indonesia has around 4,350 public and private universities
104
, this exceeds 
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 This number includes academy, polytechnic, institute, and community academy institutions. 
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China with 2,824 universities. Therefore, the Government should utilise the presence 
of universities in generating research activities, as universities and industrial R&D, 
public research institutions, are the key actors in a national innovation system. 
(Chung 2002). 
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Chapter 6: Conclusion and Policy Implications 
 
 
6.1 Conclusion 
Indonesia has experienced stagnant economic performance and now strives to 
exit from a middle-income trap. Indonesian economic growth has shown a stagnant 
growth trend at around 5%, since 2014. The annual GDP growth of Indonesia has 
been below the expected GDP growth. Between 2009 to 2015, the average GDP 
growth of Indonesia was 5.07% which was below that of other ASEAN countries, 
such as Malaysia (5.9%), Myanmar (6.76%), Vietnam (6.81%), and Laos (6.89%). 
Export performance had also shown a decreasing trend since 2000 from 41% to 
20.4% in 2018.  
To deal with such a poor performance, the Government aims to develop the 
manufacturing sector, as this sector contributes significantly to generating economic 
growth (BAPPENAS & ADB 2019). The contribution of this sector to national GDP 
is 20.15% in 2018; higher than that of the agriculture sector (13%). The 
manufacturing sector also provides large numbers of job opportunities with the 
absorption capacity of around 17 million labourers in 2018 (http://www.kbn.co.id). 
As this sector plays a key role in generating Indonesian economic growth, it is 
important to know its performance of across sectors and provinces, and the 
contribution of FDI on such performance, as FDI, creates the largest share of total 
investment in the Indonesian manufacturing sector. 
Foreign Direct Investment (FDI) contributed significantly to creating total 
investment in the manufacturing sector. Between 2010 and 2015, the share of FDI in 
the manufacturing sector was approximately 71.5 %, in which the chemical and 
pharmaceutical industry reached the highest FDI inflow with the share of 37.8%. Of 
total FDI inflow in the manufacturing sector, Jawa Barat province
105
 received the 
largest FDI inflow, with annual average FDI inflow of US $ 56.4 million from 1991 
to 2014. The other provinces that received relatively large FDI inflow were Jakarta 
and Riau provinces of around US $ 50.9 million and US$ 45 million, respectively.  
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 In this study, Jawa Barat includes Banten province. 
  
195 
 
As FDI contributes significantly in creating total investment in the 
manufacturing sector, this study integrates three main Research Questions for policy 
purposes in which each of them is interrelated; 1) What is FDI spillover effect on 
TFPG in product and labour markets across sectors and within a province by 
considering different kinds of job characteristics?; 2) What is the impact of 
provincial human capital on provincial FDI - TFPG nexus in the Indonesian 
manufacturing sector?; 3) What are the factors that influence FDI location decision 
in the Indonesian manufacturing sector by considering the cultural distance and 
provincial dependency between Indonesian provinces? 
This study calculates total factor productivity growth (TFPG) of Indonesian 
manufacturing sector before investigating the main Research Questions to understand 
the performance of this sector from 1991 to 2014 across industries and provinces 
based on time varying technical efficiency - stochastic frontier analysis (SFA). To 
calculate TFPG, this study uses translog production function that can explain the 
time trend, the technological progress, the value added variation, and the presence of 
technical inefficiency.  
The Indonesian manufacturing sector experienced positive trends of TFPG in 
two periods: pre-Asian Financial Crisis (AFC), before 1997, and post-Global 
Financial Crisis (GFC),  after 2008. Such trends are mainly sourced from technical 
efficiency change and the scale of efficiency change. The interesting feature of such 
trends is that the positive TFPG in pre-AFC is mostly generated by low technology 
industries, such as furniture, textile, and tobacco products; on the other hand, the 
positive TFPG in post-GFC is mostly generated by high technology industries, such 
as radio, television, and communication equipment and apparatus.  
The distribution of TFPG of manufacturing firms occurs not only across 
sectors but also across provinces. The provinces in Java Island dominated the 
distribution of TFPG with the share of 72% of total TFPG. Jawa Barat (including 
Banten) experienced the highest average TFPG of 1.88, from 1991 to 2014, followed 
by Jawa Timur, and Jakarta with the average TFPG of 0.86, 0.62, respectively. 
Meanwhile, Nusa Tenggara Timur and Nusa Tenggara Barat were the two provinces 
with the lowest TFPG of the manufacturing sector, with the TFPG of 0.0009 and 
0.0015, respectively. 
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This study investigates FDI spillover effect on TFPG not only in product 
market as most various studies have done but also in the labour market. The FDI 
spillover used in this study consists of horizontal spillover (HS), backward spillover 
(BS), wage spillover in production jobs (WSP), wage spillover in non-production 
jobs (WSNP), provincial wage spillover in production jobs (WRSP), and provincial 
wage spillover in non-production jobs (WRSNP). This study applies Battese and 
Coelli's (1995) model to test whether FDI spillover and control variables; 
Herfindahl-Hirschman Index, technology gap, productivity gap, FDI inflow, 
domestic investment, firms’ age, and international trade dummy variables,  can 
explain a variety of technical inefficiency. The result shows that those selected 
variables are able to explain the variation of technical inefficiency of all Indonesian 
manufacturing firms and thus appropriate to be used in investigating FDI spillover 
effect on TFPG.  
Using a dynamic panel model – two-step system GMM, this study finds that 
horizontal spillover and wage spillover in production jobs have a positive impact on 
TFPG. This result aligns with the findings of Sari, Khalifah, and Suyanto (2016) and 
Negara and Adam (2012) that the market share of foreign firms positively affects the 
aggregate output of manufacturing firms. However,  another FDI spillover,  wage 
provincial spillover in non-production jobs, shows a negative impact on TFPG. This 
result supports the arguments that labour market competition happens across sectors, 
not provinces, which can be triggered by lower cost in migrating to other provinces 
in order to gain higher wages (Grogger & Hanson 2011; Roy 1951). This result 
indicates that FDI spillover determine the TFPG not only in product market but also 
in the labour market and that FDI spillover – TFPG nexus is influenced by job 
characteristics (Bloom & Van Reenen 2007; Gennaioli et al. 2013; Lucas 1978; Porta 
& Shleifer 2008; Syverson 2011) and provincial characteristics (Aitken & Harrison 
1999; Audretsch & Aldridge 2009).  
This study also shows that the HHI and productivity gap have different 
contributions to TFPG. HHI positively affects TFPG, while productivity gap 
negatively affects TFPG. The positive impact of HHI on TFPG occurs when market 
concentration increases the higher rate of returns; this will not occur if there is no 
market concentration. The negative impact of productivity gap on TFPG supports the 
argument that human capital plays an important role in reducing the productivity gap 
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and thus increasing a local firm productivity (Barrios et al. 2004; Barrios & Strobl 
2002; Castellani & Zanfei 2003; Criscuolo & Narula 2008; Griffith, Redding & 
Simpson 2003; Peri & Urban 2006). The other factors, FDI inflow and domestic 
investment in industrial level, technological gap, and firm’s age show little evidence 
of affecting the TFPG.  
As human capital plays an important role in absorbing FDI spillover, this study 
investigates the role of provincial human capital on the impact of FDI inflow in the 
TFPG in the manufacturing sector by measuring provincial human capital threshold. 
Provincial human capital in this study is represented by the ratio of the number of 
workers with at least senior or vocational high school qualification over the 
population in each province. This study also uses another proxy for provincial human 
capital; namely, the average years of schooling in secondary education of the labout 
force.  
This study finds that provincial FDI inflow has a non-linear relationship with 
provincial TFPG of the Indonesian manufacturing sector, and this relationship is 
influenced by provincial human capital. The threshold estimates of total provincial 
human capital are 0.12 and 0.11 using dynamic and non-dynamic panel threshold 
models, respectively. The threshold level, based on average years of schooling in 
secondary school, is 0.37 years, which is below the estimated human capital of 
Borensztein, De Gregorio and Lee (1998) and Xu (2000), with the human capital 
threshold of 0.5 and 1.9 years, respectively.  
This study also shows that the threshold level of provincial human capital 
based on the share of the labour force with senior high school, vocational high 
school, diploma, and university last education attainment are 0.05, 0.03, 0.01, and  
0.02, respectively.  All models show that FDI inflow positively affects provincial 
TFPG in the manufacturing sector if the average provincial human capital is above 
the threshold level. These results support the argument that the provincial human 
capital plays an important role in influencing the impact of FDI on the TFPG 
(Capello & Nijkamp 2009; Gennaioli et al. 2013).  
In terms of control variables, the results show that provincial human capital 
and IT infrastructure positively affect provincial TFPG of the manufacturing sector. 
This result indicates that the increased provincial human capital and IT infrastructure 
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are needed to increase the TFPG. The other control variable (government size) shows 
a negative effect on the TFPG indicating the need to have an efficient system for 
managing FDI inflow.  
As the presence of FDI generates a positive effect on the TFPG of Indonesian 
manufacturing firms, this study examines FDI inflow determinant factors within 
Indonesian provinces by controlling the provincial dependency. Such dependency is 
triggered by various distance dimensions including the geographical, economic, 
administrative, cultural heterogeneity, and language distances. This study contributes 
to the literature by investigating FDI inflow determinant factors in a sub-national 
level in an indigenous multicultural country in which cultural heterogeneity and 
language distance dimensions are expected to affect the provincial dependency in 
determining FDI location decision.  
Before investigating the spatial determinant factors of FDI inflow in the 
manufacturing sector, the best model explaining such factors should be determined 
first.  Using spatial econometric models including spatial autoregressive model 
(SAR), spatial durbin model (SDM), spatial error model (SEM), and spatial 
autocorrelation model (SAC), this study shows that  weighted language distance 
between Indonesian provinces through dynamic SAC model is the best model to 
explain FDI determinant factors within Indonesian provinces. This result indicates 
that FDI inflow in a particular province is influenced by FDI inflow and other 
uncontrolled factors in neighbouring provinces that relatively have the same 
proportion of people using national language and have relatively close geographical 
distance. This result is in line with the argument that cultural distance including 
language distance, and geographical distance influence FDI location decision 
(Ghemawat 2001).  
Using the weighted language distance through SAR panel model, this study 
finds that on average FDI inflow in the manufacturing sector is mostly determined by 
provincial innovation capability and provincial government expenditure for 
development (GED). Provincial innovation capability in this study is represented by 
the ratio of the number of universities overpopulation by the assumption that the 
increased numbers of universities enhance the possibilities to use the Internet and 
ICTs for  R&D activities  (Leamer & Storper 2014). Meanwhile, GED is represented 
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by the provincial government expenditure for development purposes including for 
provincial infrastructure development.  The result also shows that dynamic panel 
models are more preferable than those of non-dynamic panel models to explain FDI 
determinant factors indicating the significant impact of FDI inflow in a previous 
year. The other selected factors; market size, provincial human capital, the number of 
ports, and government size show little evidence in affecting FDI inflow in the 
manufacturing sector within Indonesian provinces.  
 
6.2 Policy Implications  
To attract FDI, the Indonesian Government creates several FDI promotition 
policies. The Government, through Act No. 25 (2007) provides facilities for foreign 
investors if they establish their businesses in Indonesia, including the provision of 
legal certainty of business and security assurance for investors. The Government also 
provides tax incentives based on the Minister of Finance Regulation No. 
135/kmk.05/2000, including a relief of the import duties on machine, goods, and 
materials in industrial and service sectors.  
The Government also has established special economic zones (SEZs) and 
industrial estates in which foreign firms can have several facilities such as excise 
duty exemption for raw materials or auxiliary materials’ production, and exemptions 
of value added tax, sales tax on luxury goods, and import tax. In 2019, the number of 
industrial estates and SEZs are 87 and twelve, respectively 
(www.aseanbriefing.com). More than 50% of industrial estates are located in Java 
Island whereas all SEZs are located outside Java Island. 
There are other policies related to provincial dependency in attracting FDI 
inflow. A ‘transmigration’ program started in the 1950s supports the spread of the 
use of national language, which influences the invenstors’ FDI location decisions. 
This study shows that provincial dependency in attracting FDI is mostly influenced 
by the weighted language distance between Indonesian provinces.  
This study also finds that the other provincial distance dimensions 
(geographical, economic, administrative and cultural heterogeneity distances) affect 
provincial dependency in attracting FDI. These results suggest that foreign firms 
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consider those provincial distance dimensions, besides the weighted language 
distance, before investing in the manufacturing sector within Indonesian provinces. 
Based on these results, the Government should consider equitable development, not 
only related to economic factors such as provincial GDP per capita, but also 
administrative factors, such as administrative procedures, in managing FDI inflow. 
The Government is also expected to establish SEZs and industrial estates equitably 
across Indonesian provinces so FDI inflow is not only concentrated in Java Island.  
This study finds that provincial government expenditure for development 
(GED) and innovation capability in a particular province are the most determinant 
factors of FDI inflow in the manufacturing sector. Some of GED is allocated for 
infrastructure development, by which the Government has committed to building 
infrastructure including toll roads, railway roads and bridges (www.kemenkeu.go.id). 
However, the average travel time in Indonesia (as an indicator of infrastructure 
development) is still slower than that of in some other Asian countries. As travel time 
is one of the important factors for business activities, the provincial governments, 
together with the central government, should develop infrastructure more efficiently, 
and focus on locations that can generate the TFPG of the Indonesian manufacturing 
sector.  
The other determinant factor of FDI inflow in the Indonesian manufacturing 
sector is innovation capability. Based on the Global Innovation Index 2018, 
Indonesia still ranks far below China; this counters the fact that Indonesia has around 
4,350 public and private universities and China has 2,824 universities. The 
Indonesian Government should utilise the presence of universities to generate 
research activities as universities, together with industrial R&D and public research 
institutions, are the key actors for national innovation (Chung 2002). 
To confirm the role of FDI on the Indonesian economy, this study investigates 
the impact of FDI spillover on TFPG of the manufacturing sector, not only in the 
product market but also in labour markets across sectors and within a province. The 
findings of this study support the argument that Indonesia benefits from promoting 
FDI through competition between foreign firms and local firms, and through wage 
spillover from foreign firms in production jobs. This result supports the Government 
policy to promote market competition through Act No. 5 (1999) in which the 
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Indonesian Business Competition Supervisory Commission (KPPU) has a mandate to 
ensure that business activities are based on market mechanisms to create a business-
friendly environment for all companies of every size.  
In terms of wage spillover effect on TFPG, the result is that, on average, only 
wage spillover in production jobs has a positive and statistically significant effect on 
TFPG. According to this, the Government should provide incentives for the younger 
generations to pursue production-related careers, such as engineering. In 2017, the 
share of graduate students in engineering was only about 20%, compared with the 
near-60% of students graduating in social sciences, politics, cultural studies, law, and 
humanities (www.its.ac.id). Distinct strategies directed towards two main job 
classifications, production, and non-production jobs, will promote the importance of 
production jobs-related careers among students. This approach aligns with the 
finding that distinct incentive strategies between different job characteristics generate 
firm productivity and firm performance (Hackman & Lawler 1971; Hemmer 1995; 
Pendleton & Robinson 2016).  
Further, the Government has attempted to increase the number of students who 
enroll in vocational schools through the Big Bang Policy since 2007. The ratio of 
students in senior high school to those in vocational high school in 2016 was 
67%:37%. It is expected to be 40%:60% in 2020 (www.antaranews.com). However, 
the plan to increase student numbers in vocational high schools should be supported 
by improvements in educational infrastructure and environment, teaching quality, 
and job opportunities. An increased number of students is not effective if there are no 
job opportunities for them, or if the quality of the graduate vocational high school 
students is not in line with firms’ quality standards.  
The result of this study shows that backward spillover does not affect the 
TFPG, thus the Government requires to develop policies to stimulate the diffusion of 
knowledge and technology from foreign to local firms through backward integration 
of foreign firms with local suppliers. Several policies have focused on enabling 
productivity gains through backward FDI spillover. The Government has provided 
opportunities for SMEs to cooperate and network with foreign firms in some 
permitted sectors, such as food processing and marine hatcheries. The Government 
has also established 44 science and technology parks (STP) since 2014, to develop 
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the innovative and technological capabilities of society and local businesses, 
including SMEs (http://stp.ristekdikti.go.id). However, this study finds that such 
policies are yet to  effectively induce TFPG through local and foreign firms linkages. 
Two of the possible reasons could be  that the involvement of the manufacturing 
sector in STP is less obvious, and the quality and the quantity of human capital has 
not been enough yet to absorb technology or knowledge spillover from foreign firms. 
Further independent research is needed to investigate the barriers that hinder linkages 
between local and foreign firms. 
This study also investigates the role of provincial human capital on FDI-TFPG 
nexus as the absorption of FDI spillover relies on human capital in the host economy. 
This study shows that, on average, provincial human capital should pass the human 
capital threshold to gain the benefit of the presence of FDI in increasing provincial 
TFPG of the manufacturing sector. The provincial human capital also positively 
affects the provincial TFPG, even without the presence of FDI. The former shows 
that provincial human capital has an indirect impact on the TFPG; the latter shows 
that provincial human capital has a direct impact on the TFPG. Based on this result, 
the Government needs to increase the proportion of human capital in each level of 
secondary education across Indonesian provinces to surpass the threshold levels. 
Another possible recommendation for the Government is to extend the 
coverage years of compulsory education and free education in all Indonesian 
provinces to a period of more than nine years. Currently, the Indonesian government 
has stipulated the Government Regulation No. 47 (2008) of years’ compulsory 
education, including six years of primary school and three years of junior high 
school. Under this policy, Indonesian citizens are expected to have at least nine years 
of schooling or at least junior high schoolcompletion. To increase the proportion of 
provincial human capital, the Government should consider extending the years 
entitled for compulsory education, as well as entitled for free education policies, to at 
least a period of twelve years. This means Indonesian citizens would have at least 
senior or vocational high school qualifications.  
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6.3 Limitation and Recommendation for Future Research 
 
There are some limitations in this study that needs to be considered for further 
research. First, the investigation of FDI spillover effect on TFPG does not include 
forward FDI spillover effect across sectors and within a province and backward 
spillover within a province due to the limited data available in yearly input-output 
tables, especially within a province. Since this study uses system GMM, such 
uncontrolled factors expectedly do not affect the estimated results of the other 
factors.  Second, this study does not control all institution relevant factors due to the 
difficulty in finding a suitable proxy with long time series data in each province.  
Third, this study uses the ratio of the number of universities over the population and 
the ratio of the number of universities over the number of primary school in each 
province as a proxy for provincial innovation capabilities and  provincial IT 
infrastructure, respectively, since there is no available long time series data for the 
number of patents or copyrights and for the number of people using the internet or 
personal computer (PC) in each province. However, such limitations do not affect the 
analyses and the conclusion as the proxies used in this study are still logically 
acceptable and have scientific backgrounds.  
There are three recommendations for future research. First, the measurement of 
the provincial input-output table (I-O) in the manufacturing sector with long time 
series data is recommended to obtain more robust results of FDI spillover effect on 
TFPG in product and labour markets across Indonesian provinces. Second, the 
independent study to investigate the reasons behind the unclear backward spillover 
effect on TFPG is needed especially for policy purposes to evaluate the effectiveness 
of the Government strategies to generate technology and knowledge transfer from 
foreign firms to local firms in the manufacturing sector. Third, the investigation in a 
specific industry of FDI spillover effect in labour market and the role of provincial 
human capital could provide more specific information for policymakers to 
maximize the benefits of the presence of FDI in Indonesian manufacturing sector. 
Fourth, the need for in-depth qualitative studies to investigate how and why 
questions.  
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Appendix A Variance Inflation Factor (VIF) 
VARIABLE
106
 VIF 1/VIF 
   
WSP 2. 49 0. 402269 
FDI 2. 29 0. 437475 
BS 2. 25 0. 443583 
HS 2. 2 0. 453659 
WSNP 2. 19 0. 455645 
TG 2. 16 0. 463145 
DI 2. 14 0. 466978 
WRSNP 1. 95 0. 514118 
WRSP 1. 89 0. 528034 
HHI 1. 72 0. 580365 
TIME 1. 38 0. 726314 
AGE 1. 22 0. 82033 
D. EXPORT 1. 19 0. 843775 
D. IMPORT 1. 14 0. 880438 
PG 1. 01 0. 988911 
MEAN VIF 1. 81 
 
Notes:  WSP is wage spillover in production jobs. FDI is Foreign Direct Investment. BS is backward spillover. HS is horizontal spillover. WSNP is wage spillover in non-
production jobs. TG a the technology gap. DI is a domestic investment. WRSNP is wage regional spillover in nonproduction jobs. WRSP is wage regional spillover 
in production jobs. HHI is a Herfindahl – Hirschman Index. D. Export is export dummy variable for a firm involving in export activities. D. Import is a dummy 
variable for a firm involving in import activities. PG is a productivity gap between foreign and local firms. Time is a time trend. 
 
Data Source: Indonesian Central Bureau of Statistics (BPS) (2016); processed by the author 
 
 
                                                          
106
  WSP=Wage spillover in production jobs. FDI= Foreign Direct Investment. BS=Backward FDI spillover. HS=Horizontal FDI spillover. WSNP=Wage spillover in non-
production jobs. TG=Technological gap. Di=Domestic Investment. WRSNP= provincial wage spillover in non-production jobs. WRSP=provincial wage spillover in 
production jobs. HHI= Herfindahl- Hirschman Index. D. Export= dummy export. D. Import= dummy import. Age= FIm’s age. 
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Several previous studies on FDI spillover effects in Indonesian manufacturing industries have used constant fixed capital replacement to 
deal with missing data (Ikhsan-Modjo 2006; Sari, Khalifah & Suyanto 2016; Suyanto & Salim 2013; Suyanto, Salim & Bloch 2009; Vial 2006). 
There is a possibility that its replacement data leads to invalid estimates for TFPG. The inaccuracy of measurements and assumptions influences 
the result of TFPG construction (Aswicahyono 1998). In order to increase the validity of TFPG measurement, this study adopts a sensitivity 
analysis before deciding to use constant fixed capital replacement. Appendix B below shows the regression results of fixed effect and maximum 
likelihood regressions using the translog production function.  
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Appendix B The Results of Sensitivity Analysis of Fixed Capital Replacement 
 
 VARIABLE
107
 
(DEPENDENT 
VARIABLE: VALUE 
ADDED) 
ORIGINAL DATA PREDICTED  
 FIXED CAPITAL 
MIXED DATA 
(ORIGINAL + PREDICTED FIXED CAPITAL) 
FIXED EFFECT MAXIMUM 
LIKELIHOOD 
FIXED EFFECT MAXIMUM LIKELIHOOD FIXED EFFECT MAXIMUM 
LIKELIHOOD 
ll 1. 818453*** 
(0. 0952) 
2. 172364*** 
(0. 0571) 
0. 959993*** 
(0. 2268) 
0. 880716*** 
(0. 1117) 
1. 711553*** 
(0. 0867) 
1. 948436*** 
(0. 0526) 
lk -0. 1929802*** 
(0. 0219) 
-0. 0368794** 
(0. 0168) 
-1. 64167*** 
(0. 1640) 
-1. 24556*** 
(0. 0917) 
-0. 32903*** 
(0. 0220) 
-0. 107*** 
(0. 0175) 
lllk 0. 0495773*** 
(0. 0019) 
0. 031179*** 
(0. 0015) 
-0. 04112*** 
(0. 0150) 
-0. 01815* 
(0. 0100) 
0. 040173*** 
(0. 0019) 
0. 017798*** 
(0. 0016) 
ll2 -0. 1792711*** 
(0. 0086) 
-0. 16338*** 
(0. 0055) 
-0. 01894 
(0. 0243) 
-0. 04195** 
(0. 0147) 
-0. 16425*** 
(0. 0078) 
-0. 13677*** 
(0. 0051) 
lk2 -0. 0089385*** 
(0. 0009) 
0. 000376 
(0. 0008) 
0. 177098*** 
(0. 01469) 
0. 135744*** 
(0. 0093) 
0. 006641*** 
(0. 0009) 
0. 015829*** 
(0. 0008) 
t -0. 047206*** 
(0. 0073) 
0. 004461*** 
(0. 0006) 
-0. 18132*** 
(0. 0760) 
0. 013053*** 
(0. 0012) 
-0. 0655*** 
(0. 0071) 
0. 006546*** 
(0. 0006) 
tll 0. 004788*** 
(0. 0007) 
0. 002242*** 
(0. 0005) 
0. 002112 
(0. 0023) 
0. 0000614 
(0. 0017) 
0. 006284*** 
(0. 0007) 
0. 003434*** 
(0. 0005) 
tlk -0. 00236*** 
(0. 0004) 
-0. 00311*** 
(0. 0003) 
0. 010083*** 
(0. 0020) 
-0. 0016527 
(0. 0014) 
-0. 00244*** 
(0. 0004) 
-0. 00391*** 
(0. 0003) 
tt 0. 007079*** 
(0. 0002) 
0. 006039*** 
(0. 0003) 
0. 00261*** 
(0. 0006) 
0. 0056835*** 
(0. 0011) 
0. 007342*** 
(0. 0002) 
0. 006071*** 
(0. 0003) 
Dummy Export 0. 278857*** 
(0. 0118) 
0. 267481*** 
(0. 0093) 
0. 663117*** 
(0. 0253) 
0. 8334587*** 
(0. 0181) 
0. 555873*** 
(0. 0103) 
0. 490005*** 
(0. 0085) 
Dummy. Import 0. 282827*** 
(0. 0149) 
0. 303383*** 
(0. 0110) 
0. 793429*** 
(0. 0318) 
0. 7972703*** 
(0. 0221) 
0. 618342*** 
(0. 0129) 
0. 524187*** 
(0. 0101) 
Dummy FDI  0. 002268 
(0. 0260) 
0. 279543*** 
(0. 0163) 
-0. 0753 
(0. 0557) 
-0. 1684611*** 
(0. 0285) 
-0. 01581 
(0. 0238) 
0. 157705*** 
(0. 0149) 
Year YES YES YES YES YES YES 
                                                          
107
 ll=natural log of labour. lk=natural log of capital stock. lllk = ll*lk. ll2= the square of natural log of labour. lk= the square of natural log of capital stock. t= time. tll= t*ll. 
tlk=t*lk. tt=t*t 
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 VARIABLE
107
 
(DEPENDENT 
VARIABLE: VALUE 
ADDED) 
ORIGINAL DATA PREDICTED  
 FIXED CAPITAL 
MIXED DATA 
(ORIGINAL + PREDICTED FIXED CAPITAL) 
FIXED EFFECT MAXIMUM 
LIKELIHOOD 
FIXED EFFECT MAXIMUM LIKELIHOOD FIXED EFFECT MAXIMUM 
LIKELIHOOD 
Industry YES YES YES YES YES YES 
Number of 
observation 
160041 160041 53275 53275 213316 213316 
R-sq (within) 0. 6449 - 0. 5685 - 0. 5670 - 
 
Notes: ll is the natural logarithm of the number of employees. lk is the natural logarithm of fixed capital. t is year  
***) showing the level of significance less than 1% 
**) showing the level of significance less than 5% 
*) showing the level of significance less than 10% 
 
Data Source: Indonesian Central Bureau of Statistics (BPS) (2016); processed by the author 
 
According to Appendix B, the regression using original data of fixed capital is more preferable than that of using the constant predicted 
value of fixed capital or fixed capital replacement. The use of fixed capital replacement changes the direction of the coefficient of quadratic fixed 
capital, which contributes to different results of TFPG measurement. According to the fixed effect result, the coefficient of quadratic fixed capital 
using original data is negative and statistically significant. Its coefficient changes to positive and statistically significant when fixed capital 
replacement is used. The other consideration to choose original data is based on R
2
 (within). The result of R
2
 (within) when using original data is 
higher than that of when using fixed capital replacement.  
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Appendix C The  Code of the Indonesian Manufacturing Industries 
 
Written Code Description Written Code Description 
1 Food products and beverages 13 Basic Metals 
2 Tobacco Products 14 Fabricated metal products, except machinery and equipment 
3 Textiles 15 Machinery and Equipment n. e. c.  
4 Wearing Apparel: Dressing and Dyeing of Fur 16 Office, accounting, and computing machinery 
5 Tanning and Dressing Leather 17 Electrical machinery and apparatus n. e. c 
6 Wood and of Products of Wood and Cork, except furniture 18 Radio, television, and communication equipment and apparatus 
7 Paper and paper products 19 Medical, precision and optical instruments, watches and clocks 
8 Publishing, Printing, and Reproduction of Recorded Media 20 Motor vehicles, trailers, and semi-trailers 
9 Coke, refined petroleum products and nuclear fuel 21 Other transport equipment 
10 Chemicals and chemical products 22 Furniture 
11 Rubber and Plastics Products 23 Recycling 
12 Other non-metallic mineral products   
 
Note: The classification is based on ISIC clasification in period 2000 – 2010   
Source: BPS (2016); processed by the author 
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Appendix D The Average TFPG of the Indonesian Manufacturing Sector from 1991 to 2014 
 
Year TFPG Year TFPG Year TFPG 
1991 0. 142 2001 -0. 007 2011 0. 056 
1992 0. 127 2002 -0. 018 2012 0. 090 
1993 0. 120 2003 -0. 022 2013 0. 141 
1994 0. 107 2004 -0. 024 2014 0. 226 
1995 0. 094 2005 -0. 027 1991-1996 -0. 141 
1996 0. 071 2006 -0. 012 1997-1998 -0. 402 
1997 0. 071 2007 -0. 023 1999-2006 0. 004 
1998 -0. 029 2008 -0. 020 2007-2008 0. 008 
1999 0. 015 2009 0. 014 2009-2014 0. 111 
2000 0. 006 2010 0. 030 1991-2014 0. 049 
 
 
Note: The calculation of TFPG is processed in each industry based on two digit ISIC  
Data Source: Indonesian Central Bureau of Statistics (BPS) (2016); processed by the author 
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Appendix E The TFPG of the Manufacturing Industries of Local Firms per Period 
 
ISIC Code Description TFPG 
1991-1996 1997-1998 1999-2006 2007-2008 2009-2014 1991-2014 
15 Food products and beverages 0. 108 0. 020 -0. 007 -0. 024 0. 070 0. 043 
16 Tobacco Products 0. 122 0. 045 0. 064 0. 047 0. 175 0. 101 
17 Textiles 0. 131 0. 027 -0. 014 -0. 030 0. 073 0. 051 
18 Wearing Apparel: Dressing and Dyeing of Fur 0. 119 0. 014 -0. 027 -0. 027 0. 110 0. 050 
19 Tanning and Dressing Leather 0. 098 0. 014 -0. 028 -0. 027 0. 083 0. 040 
20 Wood and of Products of Wood and Cork, except furniture 0. 090 0. 009 -0. 032 -0. 035 0. 080 0. 033 
21 Paper and paper products 0. 123 0. 048 0. 028 -0. 010 0. 048 0. 054 
22 Publishing, Printing, and Reproduction of Recorded Media 0. 105 0. 025 -0. 004 -0. 002 0. 083 0. 048 
23 Coke, refined petroleum products and nuclear fuel 0. 024 -0. 018 0. 004 0. 016 0. 107 0. 044 
24 Chemicals and chemical products 0. 104 0. 041 0. 023 -0. 014 0. 047 0. 051 
25 Rubber and Plastics Products 0. 096 0. 026 -0. 021 -0. 029 0. 075 0. 039 
26 Other non-metallic mineral products 0. 123 0. 028 -0. 021 -0. 022 0. 152 0. 061 
27 Basic Metals 0. 114 0. 022 0. 030 0. 027 0. 106 0. 073 
28 Fabricated metal products, except machinery and 
equipment 
0. 127 0. 020 -0. 019 -0. 039 0. 096 0. 048 
29 Machinery and Equipment n. e. c.  0. 129 0. 019 -0. 003 -0. 002 0. 096 0. 066 
30 Office, accounting, and computing machinery -5. 590 -9. 809 -0. 451  -0. 011 -4. 820 
31 Electrical machinery and apparatus n. e. c 0. 111 0. 013 0. 017 0. 015 0. 077 0. 061 
32 Radio, television, and communication equipment and 
apparatus 
0. 129 0. 036 -0. 008 -0. 059 0. 410 0. 190 
33 Medical, precision and optical instruments, watches and 
clocks 
0. 096 0. 005 -0. 070 -0. 045 0. 060 0. 029 
34 Motor vehicles, trailers, and semi-trailers 0. 090 0. 014 0. 026 0. 024 0. 153 0. 080 
35 Other transport equipment 0. 120 0. 017 0. 007 0. 030 0. 129 0. 075 
36 Furniture 0. 137 0. 042 -0. 038 -0. 051 0. 095 0. 028 
37 Recycling 0. 110 0. 071 0. 040 0. 030 0. 201 0. 086 
 
Note: The sectors of Indonesian manufacturing industries are within two-digit ISIC. 
Data Source: Indonesian Central Bureau of Statistics (BPS) (2016); processed by the author 
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Appendix F The TFPG of the Manufacturing Industries of Foreign Firms per Period 
 
ISIC Code Description TFPG 
1991–1996 1997–1998 1999–2006 2007–2008 2009–2014 1991–2014 
15 Food products and beverages 0. 104 0. 016 -0. 018 -0. 041 0. 056 0. 032 
16 Tobacco Products 0. 176 -0. 124 -0. 018 -0. 124 0. 076 0. 025 
17 Textiles 0. 126 0. 048 -0. 013 -0. 033 0. 055 0. 04 
18 Wearing Apparel: Dressing and Dyeing of Fur 0. 086 0. 011 -0. 047 -0. 050 0. 077 0. 022 
19 Tanning and Dressing Leather 0. 068 0. 007 -0. 051 -0. 036 0. 048 0. 016 
20 Wood and of Products of Wood and Cork, except furniture 0. 071 0. 022 -0. 029 -0. 035 0. 081 0. 027 
21 Paper and paper products 0. 115 0. 069 0. 015 -0. 020 0. 027 0. 032 
22 Publishing, Printing, and Reproduction of Recorded Media 0. 062 0. 031 -0. 012 -0. 005 0. 062 0. 028 
23 Coke, refined petroleum products and nuclear fuel 0. 045 -0. 036 0. 023 0. 057 0. 103 0. 057 
24 Chemicals and chemical products 0. 100 0. 034 0. 023 0. 004 0. 047 0. 049 
25 Rubber and Plastics Products 0. 084 0. 017 -0. 038 -0. 034 0. 053 0. 019 
26 Other non-metallic mineral products 0. 190 0. 062 0. 011 -0. 040 0. 186 0. 109 
27 Basic Metals 0. 103 0. 034 0. 047 0. 028 0. 101 0. 071 
28 Fabricated metal products, except machinery and equipment 0. 082 0. 016 -0. 014 -0. 027 0. 072 0. 033 
29 Machinery and Equipment n. e. c.  0. 101 0. 011 -0. 002 0. 027 0. 063 0. 038 
30 Office, accounting, and computing machinery 0. 146  1. 103 0. 402 0. 163 0. 34 
31 Electrical machinery and apparatus n. e. c 0. 071 0. 041 0. 015 0. 001 0. 036 0. 034 
32 Radio, television, and communication equipment and apparatus 0. 066 0. 039 -0. 013 -0. 075 0. 377 0. 164 
33 Medical, precision and optical instruments, watches and clocks 0. 007 -0. 014 -0. 046 -0. 075 0. 055 -0. 003 
34 Motor vehicles, trailers, and semi-trailers 0. 081 0. 035 0. 028 0. 075 0. 177 0. 1 
35 Other transport equipment 0. 088 0. 025 0. 003 0. 033 0. 106 0. 06 
36 Furniture 0. 130 0. 023 -0. 045 -0. 058 0. 071 0. 02 
37 Recycling    0. 040 0. 157 0. 092 
 Average 0. 097 0. 027 -0. 013 -0. 028 0. 089 0. 043 
 
 
Note: The sectors of Indonesian manufacturing industries are within two-digit ISIC.  
Data Source: Indonesian Central Bureau of Statistics (BPS) (2016);  processed by the author 
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Appendix G The Outlier Detected Results using Chebyshev Theorem 
 
VARIABLE SHAPE LOWER LIMIT UPPER LIMIT MINIMUM VALUES 
OF DATA POINTS 
MAXIMUM VALUES 
OF DATA POINTS 
CONCLUSION 
Value Added No-unimodal -6. 58874 37. 94806 3. 079114 26. 80349 no outlier 
Capital  No-unimodal -7. 01154 38. 0645 1. 52326 32. 41094 no outlier 
Labor No-unimodal -0. 295 22. 45616 9. 305651 18. 56955 no outlier 
Material No- unimodal -10. 26859 41. 72159 1. 52326 26. 87803 no outlier 
Energy No- unimodal -10. 10781 36. 99939 1. 66305 25. 90105 no outlier 
 
Note:  Excel and R software programs are used to detect the presence of outlier 
Data Source: Indonesian Central Bureau of Statistics (BPS) (2016); processed by the author 
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Appendix H The Number of the Total Observed Firms in Manufacturing Industries from 1990 to 2014 
 
Year The Number of the Total Observed Firms in Each Industry  
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 Total 
1990 3651 958 1824 1754 451 1752 192 520 11 861 1100 1274 153 482 340 6 177 57 91 204 248 426 4 16536 
1991 3507 942 1826 1667 478 1698 231 503 13 820 1143 1344 158 498 356 5 189 65 83 207 248 506 7 16494 
1992 3775 899 1911 1816 524 1844 261 536 21 859 1217 1423 169 529 394 5 209 65 92 217 271 602 9 17648 
1993 3929 880 1930 1789 542 1930 269 542 18 907 1227 1460 183 572 410 5 227 64 87 226 286 665 15 18163 
1994 4070 746 1969 1878 591 2080 298 581 20 947 1265 1563 196 627 452 6 244 73 89 225 297 784 16 19017 
1995 4507 814 2179 2148 644 2324 319 637 34 1035 1344 1992 224 761 519 5 270 99 108 243 311 1013 21 21551 
1996 4758 839 2199 2360 695 2361 358 691 44 1059 1462 2150 231 859 545 5 282 116 99 268 342 1247 27 22997 
1997 4669 875 2119 2203 647 2129 357 668 43 1058 1455 2055 241 839 517 5 297 140 85 249 320 1383 32 22386 
1998 4558 786 1972 2052 624 1960 365 623 43 1090 1414 1879 230 817 456 8 262 151 86 195 281 1536 35 21423 
1999 4653 812 2018 2180 642 1933 366 618 45 1132 1489 1878 235 859 473 8 269 170 81 209 285 1678 37 22070 
2000 4641 827 2036 2175 635 1914 370 626 50 1133 1487 1913 229 871 457 10 271 169 77 216 283 1745 39 22174 
2001 4544 818 1974 2058 612 1794 356 607 45 1098 1473 1639 224 878 439 12 265 180 81 216 293 1753 37 21396 
2002 4521 820 1948 1954 589 1730 351 597 46 1079 1485 1609 221 891 428 10 268 208 75 249 298 1729 40 21146 
2003 4397 789 1897 1859 547 1490 356 579 49 1065 1451 1511 218 858 398 9 263 208 63 245 286 1745 41 20324 
2004 4626 811 1920 1892 535 1434 373 581 45 1073 1490 1496 220 857 396 9 267 222 59 244 293 1797 45 20685 
2005 4697 863 1926 1952 523 1342 387 585 44 1072 1485 1517 214 831 386 8 265 204 57 244 280 1801 46 20729 
2006 6610 1283 2803 3301 856 1798 559 910 65 1251 1820 2060 282 1047 450 13 292 235 64 298 337 2994 140 29468 
2007 6344 1210 2700 3100 793 1666 537 861 66 1208 1774 1939 266 1004 433 9 277 232 65 289 331 2752 142 27998 
2008 6087 1130 2428 2617 719 1450 493 753 68 1135 1701 1803 256 930 398 9 261 228 64 281 310 2437 136 25694 
2009 5897 1049 2293 2462 687 1280 486 704 66 1107 1666 1718 260 909 381 9 251 217 61 277 299 2264 125 24468 
2010 5611 976 2227 2346 675 1182 489 524 66 1071 1655 1643 277 895 382 9 245 228 63 282 303 2142 54 23345 
2011 5836 986 2236 2226 678 1198 489 523 66 1078 1653 1619 283 901 384 10 243 231 68 293 310 2010 49 23370 
2012 6044 944 2249 2244 690 1185 493 549 71 1099 1664 1642 289 892 391 9 245 227 77 298 312 1930 48 23592 
2013 6198 865 2259 2090 683 1145 521 603 69 1147 1739 1592 334 902 419 13 257 266 80 372 353 1747 44 23698 
2014 6395 856 2422 2216 697 1201 534 630 77 1168 1821 1623 345 919 430 13 257 268 81 381 361 1790 44 24529 
Total 124525 22778 53265 54339 15757 41820 9810 15551 1185 26552 37480 42342 5938 20428 10634 210 6353 4323 1936 6428 7538 40476 1233 550901 
 
Note:   The code 1 = Food products and beverages (1= Food products and beverages), (2= Tobacco Products), (3= Textiles), (4= Wearing Apparel: Dressing and Dyeing of Fur), (5= Tanning 
and Dressing Leather), (6= Wood and of Products of Wood and Cork, except furniture), (7= Paper and paper products), (8= Publishing, Printing, and Reproduction of Recorded Media), 
(9= Coke, refined petroleum products and nuclear fuel), (10= Chemicals and chemical products), (11= Rubber and Plastics Products), (12= Other non-metallic mineral products), (13= 
Basic Metals), (14= Fabricated metal products, except machinery and equipment), (15= Machinery and Equipment n. e. c.), (16= Office, accounting, and computing machinery), (17= 
Electrical machinery and apparatus n. e. c), (18= Radio, television, and communication equipment and apparatus), (19= Medical, precision and optical instruments, watches and clocks), 
(20= Motor vehicles, trailers, and semi-trailers), (21= Other transport equipment), (22= Furniture), (23= Recycling). 
 
Data Source: Indonesian Central Bureau of Statistics (BPS) (2016); processed by the author 
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Appendix I The Number of the Observed Local Firms in Manufacturing industries from 1990 to 2014 
 
Year 
The Number of the Observed  Local Firms in Each Industry 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 Total 
1990 3557 954 1777 1719 419 1694 187 505 9 748 1045 1239 136 448 314 5 149 52 87 186 236 405 4 15875 
1991 3415 935 1770 1618 440 1635 224 490 12 715 1088 1320 138 473 321 5 152 56 79 195 237 466 7 15791 
1992 3693 896 1849 1745 478 1788 248 515 20 747 1157 1398 153 498 358 5 176 50 87 199 260 562 9 16891 
1993 3830 876 1862 1699 486 1875 258 515 16 796 1158 1437 158 528 360 4 187 45 79 205 272 614 15 17275 
1994 3946 740 1889 1789 530 2022 282 547 17 825 1192 1528 169 568 393 5 193 47 79 203 281 722 16 17983 
1995 4385 810 2094 2047 583 2266 299 604 31 905 1265 1960 191 696 460 5 217 60 98 218 290 949 21 20454 
1996 4635 834 2104 2260 634 2301 333 665 40 906 1377 2120 198 789 479 5 230 68 91 237 317 1183 27 21833 
1997 4520 871 2001 2095 594 2060 331 636 38 900 1348 2006 191 752 430 5 222 68 74 205 294 1291 32 20964 
1998 4393 780 1869 1942 562 1900 332 594 35 905 1300 1829 176 721 347 6 188 62 74 153 254 1446 35 19903 
1999 4487 807 1897 2053 578 1867 334 591 35 944 1365 1826 177 765 360 5 193 76 69 159 256 1554 37 20435 
2000 4473 822 1922 2037 567 1835 337 598 37 928 1353 1856 175 768 345 7 196 75 65 168 251 1613 39 20467 
2001 4325 804 1834 1953 555 1721 326 575 37 944 1343 1601 187 794 351 8 204 125 74 177 269 1647 37 19891 
2002 4324 815 1815 1795 515 1641 316 572 36 848 1314 1545 165 774 314 5 186 97 61 185 265 1579 40 19207 
2003 4221 784 1775 1729 490 1422 329 555 42 875 1286 1464 162 758 293 4 194 105 49 188 255 1616 41 18637 
2004 4441 804 1790 1745 476 1365 337 566 39 901 1317 1448 171 753 294 5 188 81 50 182 242 1643 44 18882 
2005 4486 857 1792 1803 465 1281 346 571 36 897 1296 1477 168 722 284 4 191 77 46 182 224 1646 46 18897 
2006 6370 1277 2655 3122 779 1726 514 894 55 1056 1626 2005 221 916 338 8 212 98 51 225 288 2801 137 27374 
2007 6084 1198 2556 2904 729 1592 493 841 58 1009 1583 1876 209 882 331 5 205 94 52 217 276 2576 138 25908 
2008 5828 1119 2276 2424 654 1385 448 731 58 931 1515 1732 196 799 290 5 195 87 50 208 252 2239 130 23552 
2009 5664 1046 2168 2315 624 1222 441 688 57 917 1488 1657 201 786 282 5 185 93 48 210 238 2102 120 22557 
2010 5350 973 2093 2163 613 1126 436 506 56 872 1461 1580 213 776 277 5 180 90 50 208 236 1986 52 21302 
2011 5547 981 2102 2045 617 1138 434 505 55 876 1452 1558 216 776 275 5 176 97 54 217 247 1830 47 21250 
2012 5759 939 2113 2070 631 1123 437 530 61 899 1472 1577 225 768 280 5 180 97 61 221 251 1774 46 21519 
2013 5877 857 2089 1897 612 1077 459 572 60 935 1509 1518 253 763 300 8 185 120 65 255 276 1585 42 21314 
2014 6051 847 2244 2020 629 1126 472 599 69 949 1582 1547 255 771 307 7 188 126 66 254 284 1597 42 22032 
Total 119661 22626 50336 50989 14260 40188 8953 14965 1009 22228 33892 41104 4704 18044 8383 136 4772 2046 1659 5057 6551 37426 1204 510193 
 
Notes: The code 1 = Food products and beverages (1= Food products and beverages), (2= Tobacco Products), (3= Textiles), (4= Wearing Apparel: Dressing and Dyeing of Fur), (5= Tanning 
and Dressing Leather), (6= Wood and of Products of Wood and Cork, except furniture), (7= Paper and paper products), (8= Publishing, Printing, and Reproduction of Recorded Media), 
(9= Coke, refined petroleum products and nuclear fuel), (10= Chemicals and chemical products), (11= Rubber and Plastics Products), (12= Other non-metallic mineral products), (13= 
Basic Metals), (14= Fabricated metal products, except machinery and equipment), (15= Machinery and Equipment n. e. c.), (16= Office, accounting, and computing machinery), (17= 
Electrical machinery and apparatus n. e. c), (18= Radio, television, and communication equipment and apparatus), (19= Medical, precision and optical instruments, watches and clocks), 
(20= Motor vehicles, trailers, and semi-trailers), (21= Other transport equipment), (22= Furniture), (23= Recycling) 
 
Data Source: Indonesian Central Bureau of Statistics (BPS) (2016); processed by the author 
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Appendix J The Number of the Observed Foreign Firms in Manufacturing industries 
Year The Number of the Observed Foreign Firms in Each Industry 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 Total 
1990 94 4 47 35 32 58 5 15 2 113 55 35 17 34 26 1 28 5 4 18 12 21  661 
1991 92 7 56 49 38 63 7 13 1 105 55 24 20 25 35  37 9 4 12 11 40  703 
1992 82 3 62 71 46 56 13 21 1 112 60 25 16 31 36  33 15 5 18 11 40  757 
1993 99 4 68 90 56 55 11 27 2 111 69 23 25 44 50 1 40 19 8 21 14 51  888 
1994 124 6 80 89 61 58 16 34 3 122 73 35 27 59 59 1 51 26 10 22 16 62  1034 
1995 122 4 85 101 61 58 20 33 3 130 79 32 33 65 59  53 39 10 25 21 64  1097 
1996 123 5 95 100 61 60 25 26 4 153 85 30 33 70 66  52 48 8 31 25 64  1164 
1997 149 4 118 108 53 69 26 32 5 158 107 49 50 87 87  75 72 11 44 26 92  1422 
1998 165 6 103 110 62 60 33 29 8 185 114 50 54 96 109 2 74 89 12 42 27 90  1520 
1999 166 5 121 127 64 66 32 27 10 188 124 52 58 94 113 3 76 94 12 50 29 124  1635 
2000 168 5 114 138 68 79 33 28 13 205 134 57 54 103 112 3 75 94 12 48 32 132  1707 
2001 219 14 140 105 57 73 30 32 8 154 130 38 37 84 88 4 61 55 7 39 24 106  1505 
2002 197 5 133 159 74 89 35 25 10 231 171 64 56 117 114 5 82 111 14 64 33 150  1939 
2003 176 5 122 130 57 68 27 24 7 190 165 47 56 100 105 5 69 103 14 57 31 129  1687 
2004 185 7 130 147 59 69 36 15 6 172 173 48 49 104 102 4 79 141 9 62 51 154 1 1803 
2005 211 6 134 149 58 61 41 14 8 175 189 40 46 109 102 4 74 127 11 62 56 155  1832 
2006 240 6 148 179 77 72 45 16 10 195 194 55 61 131 112 5 80 137 13 73 49 193 3 2094 
2007 260 12 144 196 64 74 44 20 8 199 191 63 57 122 102 4 72 138 13 72 55 176 4 2090 
2008 259 11 152 193 65 65 45 22 10 204 186 71 60 131 108 4 66 141 14 73 58 198 6 2142 
2009 233 3 125 147 63 58 45 16 9 190 178 61 59 123 99 4 66 124 13 67 61 162 5 1911 
2010 261 3 134 183 62 56 53 18 10 199 194 63 64 119 105 4 65 138 13 74 67 156 2 2043 
2011 289 5 134 181 61 60 55 18 11 202 201 61 67 125 109 5 67 134 14 76 63 180 2 2120 
2012 285 5 136 174 59 62 56 19 10 200 192 65 64 124 111 4 65 130 16 77 61 156 2 2073 
2013 321 8 170 193 71 68 62 31 9 212 230 74 81 139 119 5 72 146 15 117 77 162 2 2384 
2014 344 9 178 196 68 75 62 31 8 219 239 76 90 148 123 6 69 142 15 127 77 193 2 2497 
 Total 4864 152 2929 3350 1497 1632 857 586 176 4324 3588 1238 1234 2384 2251 74 1581 2277 277 1371 987 3050 29 40708 
 
Notes:  The code 1 = Food products and beverages (1= Food products and beverages), (2= Tobacco Products), (3= Textiles), (4= Wearing Apparel: Dressing and Dyeing of Fur), (5= Tanning 
and Dressing Leather), (6= Wood and of Products of Wood and Cork, except furniture), (7= Paper and paper products), (8= Publishing, Printing, and Reproduction of Recorded Media), 
(9= Coke, refined petroleum products and nuclear fuel), (10= Chemicals and chemical products), (11= Rubber and Plastics Products), (12= Other non-metallic mineral products), (13= 
Basic Metals), (14= Fabricated metal products, except machinery and equipment), (15= Machinery and Equipment n. e. c.), (16= Office, accounting, and computing machinery), (17= 
Electrical machinery and apparatus n. e. c), (18= Radio, television, and communication equipment and apparatus), (19= Medical, precision and optical instruments, watches and clocks), 
(20= Motor vehicles, trailers, and semi-trailers), (21= Other transport equipment), (22= Furniture), (23= Recycling). 
 
Data Source: Indonesian Central Bureau of Statistics (BPS) (2016); processed by the author 
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Appendix K The TFPG of the Indonesian Manufacturing Industries from 1991 to 2014 
YEAR 
The TFPG of Each Manufacturing Industry 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 TOTAL 
1991 0. 135 0. 139 0. 171 0. 155 0. 131 0. 124 0. 142 0. 128 0. 019 0. 120 0. 129 0. 159 0. 124 0. 149 0. 143 -0. 325 0. 115 0. 115 0. 112 0. 121 0. 131 0. 192 0.155 0. 142 
1992 0. 116 0. 096 0. 160 0. 143 0. 109 0. 115 0. 136 0. 110 0. 059 0. 109 0. 110 0. 139 0. 126 0. 147 0. 143 -0. 285 0. 106 0. 113 0. 098 0. 091 0. 140 0. 172 0.086 0. 127 
1993 0. 117 0. 118 0. 141 0. 131 0. 105 0. 098 0. 130 0. 099 0. 018 0. 107 0. 099 0. 140 0. 118 0. 131 0. 135 0. 182 0. 101 0. 121 0. 106 0. 061 0. 134 0. 146 0.140 0. 120 
1994 0. 101 0. 104 0. 125 0. 116 0. 094 0. 085 0. 115 0. 100 0. 054 0. 102 0. 090 0. 124 0. 103 0. 127 0. 128 -0. 607 0. 122 0. 101 0. 067 0. 080 0. 099 0. 126 0.095 0. 107 
1995 0. 090 0. 177 0. 101 0. 090 0. 072 0. 071 0. 105 0. 097 0. 007 0. 090 0. 076 0. 103 0. 102 0. 093 0. 111 -0. 033 0. 096 0. 109 0. 089 0. 100 0. 108 0. 101 0.106 0. 094 
1996 0. 085 0. 097 0. 086 0. 067 0. 061 0. 041 0. 103 0. 084 0. 019 0. 091 0. 067 0. 081 0. 102 0. 096 0. 096 -32.482 0. 077 0. 117 0. 058 0. 084 0. 097 0. 084 0.077 0. 071 
1997 0. 075 0. 125 0. 077 0. 057 0. 040 0. 042 0. 087 0. 070 -0.001 0. 103 0. 053 0. 072 0. 088 0. 074 0. 083 0. 127 0. 074 0. 056 0. 058 0. 100 0. 075 0. 064 0.072 0. 071 
1998 -0.036 -0.036 -0.021 -0.031 -0.013 -0.024 0. 011 -0.020 -0.040 -0.024 -0.004 -0.014 -0.039 -0.033 -0.043 -19.745 -0.033 0. 019 -0.051 -0.062 -0.040 0. 017 0.069 -0.029 
1999 0. 018 0. 042 0. 019 0. 006 0. 002 0. 002 0. 046 0. 018 -0.007 0. 033 0. 011 0. 009 0. 032 0. 020 -0.016 
 
0. 017 0. 029 -0.050 0. 020 0. 008 0. 009 0.031 0. 015 
2000 0. 014 0. 056 0. 003 -0.006 -0.007 -0.013 0. 045 0. 008 0. 009 0. 039 -0.004 -0.010 0. 047 0. 013 0. 007 -0. 418 0. 019 -0.008 -0.040 0. 035 0. 002 -0.011 0.037 0. 006 
2001 -0.006 0. 049 0. 000 -0.019 -0.019 -0.023 0. 033 -0.005 -0.013 0. 023 -0.011 -0.021 0. 027 -0.021 0. 002 -0. 601 0. 019 -0.011 -0.071 -0.004 0. 025 -0.028 0.011 -0.007 
2002 -0.014 0. 044 -0.015 -0.035 -0.034 -0.037 0. 029 -0.012 0. 014 0. 001 -0.029 -0.032 0. 024 -0.024 0. 007 -0. 349 0. 010 -0.002 -0.066 0. 010 0. 000 -0.042 0.014 -0.018 
2003 -0.014 0. 027 -0.026 -0.043 -0.043 -0.043 0. 026 -0.010 0. 004 0. 026 -0.033 -0.043 0. 031 -0 023 -0.015 0. 667 0. 021 -0 021 -0.056 0. 049 0. 012 -0.054 0.002 -0 022 
2004 -0.018 0. 072 -0.031 -0.046 -0.046 -0.050 0. 012 -0.013 0. 002 0. 023 -0.043 -0.037 0. 039 -0.034 0. 004 -0. 245 0. 014 -0.019 -0.053 0. 057 0. 009 -0.064 0.009 -0.024 
2005 -0.020 0. 047 -0.029 -0.049 -0.049 -0.048 0. 006 -0.017 0. 006 0. 013 -0.048 -0 037 0. 028 -0.040 -0.026 1. 579 0. 005 -0 036 -0.070 0. 047 -0.010 -0.064 0.016 -0.027 
2006 -0.016 0. 171 -0.033 -0.032 -0.045 -0.044 0. 019 -0.004 0. 029 0. 025 -0.021 0. 007 0. 044 -0.035 0. 011 
 
0. 024 -0.023 -0.140 -0.003 0. 007 -0.056 0.200 -0.012 
2007 -0.023 0. 047 -0.032 -0.032 -0.034 -0.038 -0.004 -0.003 0. 003 -0.008 -0.035 -0.024 0. 029 -0.034 -0.014 
 
0. 007 -0.066 -0.047 0. 038 0. 017 -0.056 0.011 -0.023 
2008 -0.026 0. 045 -0.027 -0.025 -0.022 -0.032 -0.018 -0.001 0. 033 -0.013 -0.023 -0.019 0. 024 -0.039 0. 025 0. 402 0. 013 -0.073 -0.052 0. 034 0. 042 -0.047 0.049 -0.020 
2009 0. 015 0. 113 0. 003 0. 004 -0.002 -0.006 0. 007 0. 022 0. 063 0. 024 0. 006 0. 024 0. 058 0. 001 0. 041 -0. 138 0. 022 -0.067 -0.002 0. 090 0. 070 -0.023 0.073 0. 014 
2010 0. 018 0. 138 0. 020 0. 032 0. 019 0. 018 0. 011 0. 036 0. 070 0. 014 0. 020 0. 054 0. 062 0. 032 0. 054 0. 313 0. 029 -0.042 0. 004 0. 094 0. 075 0. 006 0.098 0. 030 
2011 0. 034 0. 133 0. 042 0. 069 0. 049 0. 049 0. 034 0. 058 0. 099 0. 043 0. 044 0. 100 0. 086 0. 054 0. 065 -0. 100 0. 053 0. 021 0. 034 0. 133 0. 100 0. 047 0.158 0. 056 
2012 0. 059 0. 187 0. 074 0. 116 0. 082 0. 086 0. 048 0. 081 0. 100 0. 034 0. 068 0. 163 0. 095 0. 097 0. 078 0. 230 0. 042 0. 194 0. 070 0. 151 0. 126 0. 096 0.228 0. 090 
2013 0. 101 0. 201 0. 115 0. 173 0. 134 0. 135 0. 071 0. 124 0. 136 0. 054 0. 112 0. 236 0. 131 0. 148 0. 123 0. 319 0. 088 0. 622 0. 107 0. 185 0. 160 0. 169 0.258 0. 141 
2014 0. 187 0. 272 0. 178 0. 253 0. 200 0. 199 0. 104 0. 174 0. 170 0. 111 0. 184 0. 343 0. 198 0. 222 0. 167 -0. 056 0. 148 1. 615 0. 138 0. 299 0. 220 0. 261 0.375 0. 226 
TOTAL 0. 043 0. 100 0. 051 0. 048 0. 038 0. 032 0. 052 0. 047 0. 046 0. 050 0. 037 0. 062 0. 072 0. 046 0. 061 -3. 291 0. 054 0. 176 0. 024 0. 084 0. 073 0. 028 0.086 0. 049 
 
Notes:  The code 1 = Food products and beverages (1= Food products and beverages), (2= Tobacco Products), (3= Textiles), (4= Wearing Apparel: Dressing and Dyeing of Fur), (5= Tanning 
and Dressing Leather), (6= Wood and of Products of Wood and Cork, except furniture), (7= Paper and paper products), (8= Publishing, Printing, and Reproduction of Recorded Media), 
(9= Coke, refined petroleum products and nuclear fuel), (10= Chemicals and chemical products), (11= Rubber and Plastics Products), (12= Other non-metallic mineral products), (13= 
Basic Metals), (14= Fabricated metal products, except machinery and equipment), (15= Machinery and Equipment n. e. c.), (16= Office, accounting, and computing machinery), (17= 
Electrical machinery and apparatus n. e. c), (18= Radio, television, and communication equipment and apparatus), (19= Medical, precision and optical instruments, watches and clocks), 
(20= Motor vehicles, trailers, and semi-trailers), (21= Other transport equipment), (22= Furniture), (23= Recycling) 
 
Data Source: Indonesian Central Bureau of Statistics (BPS) (2016);  processed by the author 
 
 
 
  
217 
 
 
Appendix L The TFPG of the Manufacturing Industries of Local Firms from 1991 to 2014 
Year The TFPG of Each Manufacturing Industry of Local Firms 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23  Total 
1991 0. 135 0. 140 0. 171 0. 156 0. 133 0. 124 0. 141 0. 128 0. 027 0. 125 0. 129 0. 158 0. 131 0. 154 0. 149 -0. 325 0. 119 0. 126 0. 112 0. 121 0. 127 0. 194 0. 155 0. 143 
1992 0. 117 0. 094 0. 161 0. 145 0. 112 0. 115 0. 138 0. 111 0. 059 0. 107 0. 111 0. 138 0. 117 0. 150 0. 148 -0. 285 0. 110 0. 129 0. 113 0. 098 0. 139 0. 172 0. 086 0. 127 
1993 0. 117 0. 117 0. 141 0. 134 0. 107 0. 100 0. 129 0. 101 0. 023 0. 110 0. 098 0. 140 0. 117 0. 132 0. 142 0. 195 0. 121 0. 129 0. 122 0. 055 0. 141 0. 146 0. 140 0. 121 
1994 0. 102 0. 103 0. 125 0. 118 0. 098 0. 086 0. 115 0. 105 0. 044 0. 096 0. 090 0. 122 0. 112 0. 131 0. 131 -0. 607 0. 129 0. 112 0. 082 0. 086 0. 103 0. 126 0. 095 0. 107 
1995 0. 089 0. 179 0. 101 0. 092 0. 075 0. 071 0. 108 0. 101 -0. 017 0. 089 0. 079 0. 102 0. 107 0. 095 0. 107 -0. 033 0. 103 0. 135 0. 087 0. 108 0. 111 0. 101 0. 106 0. 095 
1996 0. 085 0. 096 0. 087 0. 067 0. 065 0. 041 0. 105 0. 083 0. 009 0. 094 0. 068 0. 079 0. 100 0. 098 0. 098 -32.482 0. 081 0. 143 0. 058 0. 074 0. 101 0. 084 0. 077 0. 071 
1997 0. 075 0. 126 0. 077 0. 059 0. 042 0. 041 0. 085 0. 067 -0. 007 0. 104 0. 055 0. 070 0. 082 0. 077 0. 092 0. 127 0. 070 0. 052 0. 062 0. 100 0. 076 0. 066 0. 072 0. 071 
1998 -0. 036 -0. 036 -0. 023 -0. 032 -0. 015 -0. 024 0. 010 -0. 018 -0. 028 -0. 023 -0. 004 -0. 014 -0. 038 -0. 037 -0. 054 -19.745 -0. 045 0. 020 -0. 053 -0. 072 -0. 042 0. 018 0. 069 -0. 030 
1999 0. 018 0. 042 0. 019 0. 006 0. 003 0. 001 0. 050 0. 018 -0. 004 0. 033 0. 011 0. 009 0. 032 0. 021 -0. 027   0. 023 0. 016 -0. 054 0. 027 0. 010 0. 010 0. 031 0. 015 
2000 0. 014 0. 056 0. 003 -0. 005 -0. 004 -0. 014 0. 045 0. 008 0. 003 0. 044 -0. 002 -0. 011 0. 035 0. 013 0. 007 -0. 418 0. 024 -0. 024 -0. 037 0. 051 0. 005 -0. 012 0. 037 0. 006 
2001 -0. 004 0. 050 -0. 001 -0. 019 -0. 017 -0. 023 0. 034 -0. 005 -0. 012 0. 022 -0. 010 -0. 022 0. 022 -0. 016 0. 001 -0. 601 0. 018 -0. 024 -0. 068 -0. 003 0. 021 -0. 028 0. 011 -0. 007 
2002 -0. 015 0. 044 -0. 015 -0. 034 -0. 030 -0. 035 0. 029 -0. 013 0. 020 -0. 002 -0. 026 -0. 033 0. 028 -0. 024 0. 024 -0. 349 0. 018 0. 013 -0. 064 0. 021 0. 003 -0. 041 0. 014 -0. 018 
2003 -0. 015 0. 030 -0. 026 -0. 042 -0. 040 -0. 044 0. 030 -0. 009 -0. 008 0. 018 -0. 030 -0. 044 0. 019 -0. 025 -0. 011 -0. 157 0. 021 -0. 018 -0. 051 0. 041 0. 006 -0. 053 0. 002 -0. 023 
2004 -0. 018 0. 072 -0. 030 -0. 044 -0. 044 -0. 050 0. 014 -0. 013 0. 000 0. 021 -0. 042 -0. 039 0. 037 -0. 041 0. 001 -0. 728 0. 018 -0. 008 -0. 053 0. 030 0. 006 -0. 064 0. 009 -0. 025 
2005 -0. 020 0. 046 -0. 029 -0. 047 -0. 045 -0. 049 0. 004 -0. 018 0. 006 0. 014 -0. 047 -0. 039 0. 033 -0. 046 -0. 017   0. 001 -0. 015 -0. 063 0. 032 -0. 009 -0. 064 0. 016 -0. 028 
2006 -0. 014 0. 172 -0. 033 -0. 030 -0. 043 -0. 042 0. 017 0. 000 0. 029 0. 031 -0. 018 0. 008 0. 037 -0. 032 -0. 005   0. 010 -0. 005 -0. 166 0. 006 0. 017 -0. 054 0. 200 -0. 010 
2007 -0. 022 0. 048 -0. 032 -0. 031 -0. 033 -0. 037 -0. 003 -0. 002 0. 000 -0. 011 -0. 034 -0. 024 0. 026 -0. 034 -0. 021   0. 018 -0. 059 -0. 042 0. 032 0. 011 -0. 055 0. 010 -0. 023 
2008 -0. 026 0. 046 -0. 027 -0. 023 -0. 020 -0. 033 -0. 017 -0. 002 0. 031 -0. 016 -0. 023 -0. 019 0. 027 -0. 043 0. 018   0. 011 -0. 059 -0. 047 0. 015 0. 048 -0. 047 0. 049 -0. 020 
2009 0. 015 0. 113 0. 004 0. 005 0. 001 -0. 006 0. 006 0. 022 0. 062 0. 027 0. 008 0. 022 0. 058 0. 001 0. 045   0. 038 -0. 045 0. 003 0. 080 0. 067 -0. 023 0. 075 0. 015 
2010 0. 019 0. 139 0. 021 0. 034 0. 021 0. 018 0. 011 0. 036 0. 069 0. 012 0. 022 0. 053 0. 059 0. 033 0. 058 0. 011 0. 044 -0. 030 0. 011 0. 076 0. 084 0. 008 0. 095 0. 031 
2011 0. 034 0. 134 0. 043 0. 071 0. 052 0. 049 0. 036 0. 058 0. 103 0. 041 0. 044 0. 099 0. 086 0. 058 0. 062 0. 006 0. 075 0. 036 0. 035 0. 140 0. 101 0. 048 0. 158 0. 057 
2012 0. 060 0. 187 0. 075 0. 118 0. 085 0. 086 0. 055 0. 082 0. 092 0. 030 0. 071 0. 162 0. 097 0. 102 0. 089 0. 277 0. 049 0. 219 0. 064 0. 162 0. 132 0. 099 0. 228 0. 092 
2013 0. 102 0. 201 0. 117 0. 176 0. 137 0. 134 0. 075 0. 124 0. 133 0. 056 0. 116 0. 236 0. 132 0. 155 0. 137 0. 267 0. 099 0. 648 0. 108 0. 175 0. 162 0. 172 0. 272 0. 140 
2014 0. 189 0. 273 0. 180 0. 256 0. 204 0. 198 0. 107 0. 174 0. 181 0. 114 0. 189 0. 341 0. 206 0. 225 0. 186 -0. 618 0. 159 1. 634 0. 137 0. 282 0. 229 0. 264 0. 376 0. 222 
 Total 0. 043 0. 101 0. 051 0. 050 0. 040 0. 033 0. 054 0. 048 0. 044 0. 051 0. 039 0. 061 0. 073 0. 048 0. 066 -4. 820 0. 061 0. 190 0. 029 0. 080 0. 075 0. 028 0. 086 0. 049 
 
Notes:  The code 1 = Food products and beverages (1= Food products and beverages), (2= Tobacco Products), (3= Textiles), (4= Wearing Apparel: Dressing and Dyeing of Fur), (5= Tanning 
and Dressing Leather), (6= Wood and of Products of Wood and Cork, except furniture), (7= Paper and paper products), (8= Publishing, Printing, and Reproduction of Recorded Media), 
(9= Coke, refined petroleum products and nuclear fuel), (10= Chemicals and chemical products), (11= Rubber and Plastics Products), (12= Other non-metallic mineral products), (13= 
Basic Metals), (14= Fabricated metal products, except machinery and equipment), (15= Machinery and Equipment n. e. c.), (16= Office, accounting, and computing machinery), (17= 
Electrical machinery and apparatus n. e. c), (18= Radio, television, and communication equipment and apparatus), (19= Medical, precision and optical instruments, watches and clocks), 
(20= Motor vehicles, trailers, and semi-trailers), (21= Other transport equipment), (22= Furniture), (23= Recycling) 
 
Data Source: Indonesian Central Bureau of Statistics (BPS) (2016); processed by the author 
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Appendix M The TFPG of the Manufacturing Industries of Foreign Firms from 1991 to 2014 
Year The TFPG of Each Manufacturing Industry of Foreign Firms 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 Total 
1991 0. 157 0. 002 0. 165 0. 109 0. 101 0. 131 0. 188 0. 121 -0.026 0. 089 0. 132 0. 238 0. 040 0. 044 0. 101  0. 100 0. 023 0. 127 0. 121 0. 231 0. 166  0.125 
1992 0. 095 0. 510 0. 152 0. 096 0. 083 0. 112 0. 100 0. 056  0. 122 0. 088 0. 182 0. 232 0. 096 0. 090  0. 081 0. 046 -0.182 0. 025 0. 153 0. 170  0.112 
1993 0. 103 0. 221 0. 138 0. 083 0. 089 0. 052 0. 152 0. 038 -0.036 0. 086 0. 107 0. 125 0. 119 0. 126 0. 088 0.146 0. 017 0. 098 -0.035 0. 122 0. 028 0. 148  0.095 
1994 0. 100 0. 138 0. 129 0. 090 0. 063 0. 050 0. 118 0. 002 0. 123 0. 137 0. 085 0. 215 0. 045 0. 087 0. 116  0. 098 0. 077 -0.036 0. 029 0. 034 0. 127  0.098 
1995 0. 104 -0.067 0. 106 0. 064 0. 046 0. 071 0. 058 0. 036 0. 099 0. 094 0. 033 0. 181 0. 072 0. 076 0. 136  0. 066 0. 063 0. 108 0. 032 0. 060 0. 101  0.081 
1996 0. 062 0. 250 0. 067 0. 075 0. 024 0. 010 0. 071 0. 120 0. 067 0. 069 0. 061 0. 197 0. 112 0. 064 0. 073  0. 064 0. 087 0. 057 0. 157 0. 023 0. 067  0.072 
1997 0. 060 -0.171 0. 078 0. 032 0. 013 0. 062 0. 112 0. 127 0. 029 0. 094 0. 033 0. 132 0. 111 0. 038 0. 029  0. 085 0. 059 0. 010 0. 097 0. 070 0. 048  0.065 
1998 -0.029 -0.076 0. 017 -0.010 0. 001 -0.018 0. 026 -0.065 -0.101 -0.026 0. 000 -0.008 -0.043 -0.006 -0.007  -0.004 0. 018 -0.037 -0.027 -0.021 -0.002  -0.011 
1999 -0. 010 -0. 080 0. 031 -0. 007 -0. 005 0. 010 0. 012 0. 021 -0. 046 0. 027 0. 020 -0. 011 0. 030 0. 008 0. 041  0. 003 0. 042 -0. 002 -0. 022 -0. 021 -0. 005  0. 010 
2000 -0. 004 0. 037 0. 007 -0. 031 -0. 037 0. 018 0. 041 -0. 005 0. 039 0. 014 -0. 025 0. 033 0. 089 0. 014 0. 007  0. 007 0. 005 -0. 057 -0. 022 -0. 021 -0. 010  0. 002 
2001 -0. 051 0. 000 0. 007 -0. 026 -0. 041 -0. 015 0. 023 -0. 004 -0. 042 0. 026 -0. 021 -0. 004 0. 043 -0. 064 0. 005  0. 021 0. 006 -0. 097 -0. 011 0. 062 -0. 033  -0.013 
2002 -0. 001 -0. 103 -0. 015 -0. 047 -0. 067 -0. 069 0. 022 0. 027 -0. 003 0. 016 -0. 054 0. 004 0. 011 -0. 023 -0. 054  -0. 009 -0. 015 -0. 079 -0. 020 -0. 019 -0. 052  -0.024 
2003 -0. 011 -0. 297 -0. 031 -0. 053 -0. 063 -0. 025 -0. 016 -0. 052 0. 139 0. 063 -0. 055 -0. 014 0. 072 -0. 008 -0. 026 1.491 0. 021 -0. 023 -0. 081 0. 074 0. 063 -0. 065  -0.013 
2004 -0. 021 0. 047 -0. 039 -0. 076 -0. 057 -0. 059 -0. 020 -0. 002 0. 050 0. 035 -0. 053 0. 073 0. 047 0. 014 0. 014 0.238 -0. 002 -0. 030 -0. 055 0. 149 0. 036 -0. 063  -0.014 
2005 -0. 004 0. 122 -0. 025 -0. 076 -0. 084 -0. 023 0. 019 0. 025  0. 006 -0. 057 0. 043 0. 008 -0. 001 -0. 057 1.579 0. 014 -0. 048 -0. 111 0. 097 -0. 014 -0. 065  -0.022 
2006 -0. 044 0. 129 -0. 036 -0. 063 -0. 056 -0. 069 0. 035 -0. 104  -0. 005 -0. 061 -0. 035 0. 075 -0. 049 0. 055  0. 068 -0. 038 0. 117 -0. 020 -0. 061 -0. 066  -0.031 
2007 -0. 061 -0. 182 -0. 033 -0. 051 -0. 039 -0. 045 -0. 014 -0. 028 0. 064 0. 005 -0. 045 -0. 063 0. 040 -0. 030 0. 007  -0. 014 -0. 070 -0. 065 0. 059 0. 050 -0. 065 0. 039 -0.036 
2008 -0. 020 -0. 065 -0. 033 -0. 048 -0. 033 -0. 024 -0. 026 0. 018 0. 049 0. 002 -0. 023 -0. 016 0. 015 -0. 023 0. 046 0.402 0. 016 -0. 079 -0. 085 0. 090 0. 015 -0. 050 0. 040 -0.020 
2009 0. 028 0. 137 -0. 010 -0. 023 -0. 037 -0. 003 0. 015 0. 002 0. 083 0. 009 -0. 010 0. 081 0. 057 0. 006 0. 030 -0.138 -0. 010 -0. 082 -0. 015 0. 124 0. 080 -0. 035 0. 040 0. 003 
2010 -0. 012 -0. 168 0. 010 0. 005 -0. 003 0. 013 0. 006 0. 029 0. 086 0. 018 0. 007 0. 096 0. 070 0. 020 0. 043 0.465 -0. 001 -0. 050 -0. 017 0. 158 0. 032 -0. 019 0. 143 0. 012 
2011 0. 025 0. 049 0. 030 0. 041 0. 016 0. 045 0. 018 0. 045 0. 071 0. 054 0. 044 0. 126 0. 085 0. 028 0. 073 -0.153 0. 014 0. 010 0. 032 0. 108 0. 098 0. 032 0. 170 0. 042 
2012 0. 050 0. 143 0. 057 0. 084 0. 049 0. 077 -0. 005 0. 027 0. 179 0. 052 0. 044 0. 186 0. 091 0. 066 0. 043 0.207 0. 027 0. 179 0. 089 0. 112 0. 102 0. 062  0. 072 
2013 0. 089 0. 146 0. 086 0. 140 0. 103 0. 144 0. 040 0. 118 0. 168 0. 047 0. 089 0. 233 0. 125 0. 106 0. 076 0.371 0. 065 0. 604 0. 101 0. 221 0. 148 0. 145 0. 077 0. 141 
2014 0. 156 0. 148 0. 157 0. 214 0. 159 0. 210 0. 085 0. 149 0. 030 0. 100 0. 144 0. 396 0. 176 0. 203 0. 110 0.225 0. 118 1. 599 0. 142 0. 340 0. 177 0. 242 0. 357 0. 261 
Total 0. 032 0. 025 0. 040 0. 022 0. 016 0. 027 0. 032 0. 028 0. 057 0. 049 0. 019 0. 109 0. 071 0. 033 0. 038 0.340 0. 034 0. 164 -0. 003 0. 100 0. 060 0. 020 0. 092 0. 043 
 
Notes:  The code 1 = Food products and beverages (1= Food products and beverages), (2= Tobacco Products), (3= Textiles), (4= Wearing Apparel: Dressing and Dyeing of Fur), (5= Tanning 
and Dressing Leather), (6= Wood and of Products of Wood and Cork, except furniture), (7= Paper and paper products), (8= Publishing, Printing, and Reproduction of Recorded Media), 
(9= Coke, refined petroleum products and nuclear fuel), (10= Chemicals and chemical products), (11= Rubber and Plastics Products), (12= Other non-metallic mineral products), (13= 
Basic Metals), (14= Fabricated metal products, except machinery and equipment), (15= Machinery and Equipment n. e. c.), (16= Office, accounting, and computing machinery), (17= 
Electrical machinery and apparatus n. e. c), (18= Radio, television, and communication equipment and apparatus), (19= Medical, precision and optical instruments, watches and clocks), 
(20= Motor vehicles, trailers, and semi-trailers), (21= Other transport equipment), (22= Furniture), (23= Recycling) 
 
Data Source: Indonesian Central Bureau of Statistics (2016); processed by the author 
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Appendix N The List of Indonesian Provinces 
 
Province Code Name of Province Province Code Name of  Province 
 11 Daerah Istimewa Aceh (Aceh) 52 Nusa Tenggara Barat (West Nusa Tenggara) 
12 Sumatra Utara (North Sumatra) 53 Nusa Tenggara Timur (East Nusa Tengggara) 
13 Sumatra Barat (West Sumatra) 61 Kalimantan Barat (West Kalimantan) 
14 Riau 62 Kalimantan Tengah (Central Kalimantan) 
15 Jambi 63 Kalimantan Selatan (South Kalimantan) 
16 Sumatra Selatan (South Sumatra) 64 Kalimantan Timur (East Kalimantan) 
17 Bengkulu 71 Sulawesi Utara (North Sulawesi) 
18 Lampung 72 Sulawesi Tengah (Central Sulawesi) 
19 Kepulauan Bangka Belitung (Bank Belitung Islands) 73 Sulawesi Selatan (South Sulawesi) 
21 Kepulauan Riau (Riau Island) 74 Sulawesi Tenggara (Southeast Sulawesi) 
31 Daerah Khusus Ibukota Jakarta (Jakarta) 75 Gorontalo 
32 Jawa Barat (Jawa Barat) 81 Maluku 
33 Jawa Tengah (Jawa Tengah) 82 Maluku Utara (North Maluku) 
34 Daerah Istimewa Yogyakarta (Yogyakarta) 91 Papua Barat (West Papua) 
35 Jawa Timur (Jawa Timur) 94 Papua 
36 Banten   
51 Bali   
 
Note: The code is the official code from Indonesian Central Bureau of  Statistics (BPS) 
Data Source: Indonesian Central Bureau of Statistics (BPS) (2016); processed by the author 
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Appendix O The List of the Indonesian Manufacturing Industries 
 
CODE DESCRIPTION CODE DESCRIPTION 
1 Food products and beverages 13 Basic Metals 
2 Tobacco Products 14 Fabricated metal products, except machinery and equipment 
3 Textiles 15 Machinery and Equipment n. e. c.  
4 Wearing Apparel: Dressing and Dyeing of Fur 16 Office, accounting, and computing machinery 
5 Tanning and Dressing Leather 17 Electrical machinery and apparatus n. e. c 
6 Wood and of Products of Wood and Cork, except 
furniture 
18 Radio, television, and communication equipment and apparatus 
7 Paper and paper products 19 Medical, precision and optical instruments, watches and clocks 
8 Publishing, Printing, and Reproduction of Recorded 
Media 
20 Motor vehicles, trailers, and semi-trailers 
9 Coke, refined petroleum products and nuclear fuel 21 Other transport equipment 
10 Chemicals and chemical products 22 Furniture 
11 Rubber and Plastics Products 23 Recycling 
12 Other non-metallic mineral products   
 
Note: The codes 1 – 23 are not  ISIC codes. These codes are used for measurement and  analysis purposes only. 
Data Source: BPS (2016), processed by the author 
 
 
 
 
 
 
 
  
221 
 
Appendix P The Number of the Total Observed Firms across Provinces from 1990 to 2014 
 
Provinc
e 
The Number of the Total Observed Firms of Each Industry across Provinces  
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 Total 
11 725 10 133 31 19 561 44 12 8 158 69 171  63 5    1  29 20  2059 
12 10495 200 421 671 250 2317 430 508 59 1144 3562 1143 365 1135 578  224 66 62 214 349 1496 72 25761 
13 1358  409 411 38 522 7 201 14 129 240 193 6 31 6     6 29 101  3701 
14 2332 9 50 238 31 1071 101 482 20 155 532 179 139 129 113 5 127 464 90 1 373 186  6827 
15 731  95   1393 21 7  52 249 63 1 1       76 56  2745 
16 1499  123 25  1513 21 106 9 235 706 761 28 201 16     12 180 182 5 5622 
17 274  4 4  85  23   87 29  6 11     9  9  541 
18 3841 24 49 75 12 339 62 71 37 266 322 443 25 118 97     37 32 210 29 6089 
19 377  5 6 2 52  34 12 9 35 470 172 7       30 14  1225 
21 244 9 52 176 54 68 167 107  109 448 134 171 345 131 20 167 726 81 21 332 115 11 3688 
31 5454  3241 1413
9 
2240 1636 105
9 
4145 47 3628 4845 727 885 3154 1138 43 115
5 
243 352 105
4 
761 1958 166 52070 
32 24429 176 2354
8 
1380
9 
5237 5097 261
7 
2178 282 7580 9949 1716
2 
141
6 
5990 4262 11
8 
260
0 
216
2 
389 285
9 
157
8 
8784 147 14236
9 
33 19598 9238 1298
4 
1060
9 
707 5860 930 2676 53 2674 3766 6522 445 2209 1238  150 138 171 359 406 1214
0 
85 92958 
34 1125 159 872 833 533 1055 13 558 52 221 275 1104 5 188 146  34  114 9 24 1553 18 8891 
35 36650 1169
5 
6779 9033 5208 8867 311
4 
2764 349 6035 7859 8266 157
0 
4284 1920 24 117
6 
300 283 135
2 
194
5 
9645 551 12966
9 
36 2609  1764 1248 1274 965 112
0 
285 129 2601 3144 1233 560 2118 834  671 221 99 366 581 1723 117 23662 
51 1463 32 1272 2460 64 1478 12 377 4 153 67 933  105 16  28  23 8 10 1251  9756 
52 1131 1166 173 153  272  45  3 12 709  5 2      24 36 8 3739 
53 291  113 9  134 6 133  37 29 124   18       80  974 
54 24  20 2  9  8  9  44  7      7    130 
61 1042 1 3 17  1280 7 107 27 167 342 75 24 33     93  30 182 4 3434 
62 353   2  1107 2 19 15 1 76 20   7    32   7  1641 
63 717  32 26  1325  65  328 323 102  27 15    146 14 91 22  3233 
64 778  34 36 25 1222 15 77 9 294 83 238 10 22 34      295 53 9 3234 
71 1450 10 219 44 1 310  7 5 135 42 102 25 52 8     57 135 158  2760 
72 397 14 10   710  36  9 1 201  1   2   7  50  1438 
73 3131 32 663 254 34 1208 60 265 10 179 348 736 73 124 19  19 3  29 54 250 11 7502 
74 640 3 55 3 6 712  57 9 45 3 322 18 42      7 28 45  1995 
75 343  124 25  111   13   22  9 8      7 54  716 
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Provinc
e 
The Number of the Total Observed Firms of Each Industry across Provinces  
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 Total 
76 77  12   39    1 11 8          14  162 
81 416     243  70  167 52 37  21 12      80 31  1129 
82 203  6  13 140  79 5 14  33         44 20  557 
91 180    3 77  29 17 14  15  1       15 4  355 
94 148    6 42 2 20   3 21          27  269 
Total 12452
5 
2277
8 
5326
5 
5433
9 
1575
7 
4182
0 
981
0 
1555
1 
118
5 
2655
2 
3748
0 
4234
2 
593
8 
2042
8 
1063
4 
21
0 
635
3 
432
3 
193
6 
642
8 
753
8 
4047
6 
123
3 
55090
1 
 
Notes:   The code 1 = Food products and beverages (1= Food products and beverages), (2= Tobacco Products), (3= Textiles), (4= Wearing Apparel: Dressing and Dyeing of Fur), (5= Tanning 
and Dressing Leather), (6= Wood and of Products of Wood and Cork, except furniture), (7= Paper and paper products), (8= Publishing, Printing, and Reproduction of Recorded Media), 
(9= Coke, refined petroleum products and nuclear fuel), (10= Chemicals and chemical products), (11= Rubber and Plastics Products), (12= Other non-metallic mineral products), (13= 
Basic Metals), (14= Fabricated metal products, except machinery and equipment), (15= Machinery and Equipment n. e. c.), (16= Office, accounting, and computing machinery), (17= 
Electrical machinery and apparatus n. e. c), (18= Radio, television, and communication equipment and apparatus), (19= Medical, precision and optical instruments, watches and clocks), 
(20= Motor vehicles, trailers, and semi-trailers), (21= Other transport equipment), (22= Furniture), (23= Recycling) 
Data Source: Indonesian Central Bureau of Statistics (BPS) (2016); processed by the author 
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Appendix Q The Number of the Observed Local Firms across Provinces from 1990 to 2014 
 
Provinc
e 
The Number of the Observed Local Firms in Each Industry across Provinces    
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 Total 
11 632 10 133 31 19 550 44 10 8 123 69 157  63 5    1  29 20  1904 
12 9807 199 421 671 250 2283 364 508 59 1042 3171 1102 323 1103 552  219 58 62 214 348 1398 72 24226 
13 1169  407 411 38 476 7 201 14 128 233 193 6 31 6     6 29 101  3456 
14 2107 9 39 145 21 1040 34 286 11 90 368 142 95 71 41 1 33 139 60 1 329 168  5230 
15 674  95   1379 20 7  52 194 61 1 1       74 56  2614 
16 1430  123 25  1468 18 106 4 229 575 753 28 201 16     12 180 181 5 5354 
17 247  4 4  85  23   85 29  6 11     9  9  512 
18 3654 24 49 75 12 305 53 70 37 266 314 442 25 116 84     37 32 205 29 5829 
19 331  5 6 2 51  34 12 9 34 465 164 7       30 14  1164 
21 210  18 66 10 36 70 79  68 111 89 64 119 36  41 121 12 2 194 64 4 1414 
31 5255  3016 1335
1 
2157 1599 102
1 
4074 47 2818 4734 664 749 2945 955 41 947 190 342 840 660 1761 165 48331 
32 23543 156 2174
9 
1228
8 
4634 4770 227
8 
1992 206 5860 8502 1661
0 
105
1 
4840 271
3 
71 170
4 
972 297 188
7 
114
0 
7843 146 12525
2 
33 19333 9226 1280
0 
1030
7 
623 5739 909 2657 53 2555 3665 6504 398 2156 117
3 
 137 137 143 354 392 1134
2 
85 90688 
34 1110 158 850 731 528 1052 13 557 52 218 275 1082 5 185 146  16  114 9 24 1344 18 8487 
35 35898 1158
9 
6544 8960 4939 8528 303
2 
2741 348 5392 7582 8106 122
6 
3948 177
9 
23 109
2 
269 256 125
9 
189
3 
9292 541 12523
7 
36 2384  1377 973 883 853 998 235 83 1942 2703 1001 450 1832 727  534 157 91 300 424 1519 107 19573 
51 1380 31 1248 2375 59 1454 12 371 4 152 64 910  98 16  28  23 8 10 1151  9394 
52 1129 1166 173 153  268  45  3 12 709  5 2      24 36 8 3733 
53 274  113 9  133 6 132  37 29 123   18       80  954 
54 24  20 2  9  8  9  44  7      6    129 
61 966 1 3 17  1263 7 107 27 149 311 75 13 33     93  25 182 4 3276 
62 285   2  996 2 19 13 1 76 20   7    32   7  1460 
63 675  32 26  1252  65  293 287 100  27 15    133 14 91 22  3032 
64 681  34 35 23 1160 13 75  272 76 238 10 22 34      284 52 9 3018 
71 1285 9 219 44 1 308  7 5 96 42 98 25 30 8     56 113 141  2487 
72 367 14 9   696  36  9 1 195  1   2   7  39  1376 
73 2967 31 659 254 34 1129 50 265 10 174 310 735 53 124 19  19 3  29 54 205 11 7135 
74 608 3 55 3 6 698  57 1 45 3 322 18 42      7 27 45  1940 
75 330  123 25  104   13   22  9 8      7 54  695 
76 77  12   39    1 11 8          14  162 
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Provinc
e 
The Number of the Observed Local Firms in Each Industry across Provinces    
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 Total 
81 403     242  70  167 52 37  21 12      79 31  1114 
82 155  6  12 116  79 2 14  33         44 19  480 
91 134    3 77  29  14  14  1       15 4  291 
94 137    6 30 2 20   3 21          27  246 
Total 11966
1 
2262
6 
5033
6 
5098
9 
1426
0 
4018
8 
895
3 
1496
5 
100
9 
2222
8 
3389
2 
4110
4 
470
4 
1804
4 
838
3 
13
6 
477
2 
204
6 
1659 505
7 
655
1 
3742
6 
120
4 
51019
3 
 
Notes:   The code 1 = Food products and beverages (1= Food products and beverages), (2= Tobacco Products), (3= Textiles), (4= Wearing Apparel: Dressing and Dyeing of Fur), (5= Tanning 
and Dressing Leather), (6= Wood and of Products of Wood and Cork, except furniture), (7= Paper and paper products), (8= Publishing, Printing, and Reproduction of Recorded 
Media), (9= Coke, refined petroleum products and nuclear fuel), (10= Chemicals and chemical products), (11= Rubber and Plastics Products), (12= Other non-metallic mineral 
products), (13= Basic Metals), (14= Fabricated metal products, except machinery and equipment), (15= Machinery and Equipment n. e. c.), (16= Office, accounting, and computing 
machinery), (17= Electrical machinery and apparatus n. e. c), (18= Radio, television, and communication equipment and apparatus), (19= Medical, precision and optical instruments, 
watches and clocks), (20= Motor vehicles, trailers, and semi-trailers), (21= Other transport equipment), (22= Furniture), (23= Recycling) 
 
Data Source: Indonesian Central Bureau of Statistics (BPS) (2016); processed by the author 
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Appendix R The Number of Observed Foreign Firms across Provinces 
 
Province The Number of the Observed Foreign Firms in Each Industry across Provinces From 1990 to 2014 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 Total 
11 93     11  2  35  14            155 
12 688 1    34 66   102 391 41 42 32 26  5 8   1 98  1535 
13 189  2   46    1 7             245 
14 225  11 93 10 31 67 196 9 65 164 37 44 58 72 4 94 325 30  44 18  1597 
15 57     14 1    55 2         2   131 
16 69     45 3  5 6 131 8          1  268 
17 27          2             29 
18 187     34 9 1   8 1  2 13       5  260 
19 46     1     1 5 8           61 
21 34 9 34 110 44 32 97 28  41 337 45 107 226 95 20 126 605 69 19 138 51 7 2274 
31 199  225 788 83 37 38 71  810 111 63 136 209 183 2 208 53 10 214 101 197 1 3739 
32 886 20 1799 1521 603 327 339 186 76 1720 1447 552 365 1150 1549 47 896 1190 92 972 438 941 1 17117 
33 265 12 184 302 84 121 21 19  119 101 18 47 53 65  13 1 28 5 14 798  2270 
34 15 1 22 102 5 3  1  3  22  3   18     209  404 
35 752 106 235 73 269 339 82 23 1 643 277 160 344 336 141 1 84 31 27 93 52 353 10 4432 
36 225  387 275 391 112 122 50 46 659 441 232 110 286 107  137 64 8 66 157 204 10 4089 
51 83 1 24 85 5 24  6  1 3 23  7        100  362 
52 2     4                  6 
53 17     1  1    1            20 
54                    1    1 
61 76     17    18 31  11        5   158 
62 68     111   2               181 
63 42     73    35 36 2       13     201 
64 97   1 2 62 2 2 9 22 7          11 1  216 
71 165 1    2    39  4  22      1 22 17  273 
72 30  1   14      6          11  62 
73 164 1 4   79 10   5 38 1 20         45  367 
74 32     14   8            1   55 
75 13  1   7                  21 
81 13     1               1   15 
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Province The Number of the Observed Foreign Firms in Each Industry across Provinces From 1990 to 2014 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 Total 
82 48    1 24   3             1  77 
91 46        17   1            64 
94 11     12                  23 
Total 4864 152 2929 3350 1497 1632 857 586 176 4324 3588 1238 1234 2384 2251 74 1581 2277 277 1371 987 3050 29 40708 
 
Notes: The code 1 = Food products and beverages (1= Food products and beverages), (2= Tobacco Products), (3= Textiles), (4= Wearing Apparel: Dressing and Dyeing of Fur), (5= Tanning 
and Dressing Leather), (6= Wood and of Products of Wood and Cork, except furniture), (7= Paper and paper products), (8= Publishing, Printing, and Reproduction of Recorded Media), 
(9= Coke, refined petroleum products and nuclear fuel), (10= Chemicals and chemical products), (11= Rubber and Plastics Products), (12= Other non-metallic mineral products), (13= 
Basic Metals), (14= Fabricated metal products, except machinery and equipment), (15= Machinery and Equipment n. e. c.), (16= Office, accounting, and computing machinery), (17= 
Electrical machinery and apparatus n. e. c), (18= Radio, television, and communication equipment and apparatus), (19= Medical, precision and optical instruments, watches and clocks), 
(20= Motor vehicles, trailers, and semi-trailers), (21= Other transport equipment), (22= Furniture), (23= Recycling) 
Data Source: Indonesian Central Bureau of Statistics (BPS) (2016); processed by the author 
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Appendix S The Provinces with the Highest TPFG in Each Industry of Indonesian Manufacturing sector 
 
 
Notes: The code 1 = Food products and beverages (1= Food products and beverages), (2= Tobacco Products), (3= Textiles), (4= Wearing Apparel: Dressing and Dyeing of Fur), (5= Tanning 
and Dressing Leather), (6= Wood and of Products of Wood and Cork, except furniture), (7= Paper and paper products), (8= Publishing, Printing, and Reproduction of Recorded Media), 
(9= Coke, refined petroleum products and nuclear fuel), (10= Chemicals and chemical products), (11= Rubber and Plastics Products), (12= Other non-metallic mineral products), (13= 
Basic Metals), (14= Fabricated metal products, except machinery and equipment), (15= Machinery and Equipment n. e. c.), (16= Office, accounting, and computing machinery), (17= 
Electrical machinery and apparatus n. e. c), (18= Radio, television, and communication equipment and apparatus), (19= Medical, precision and optical instruments, watches and clocks), 
(20= Motor vehicles, trailers, and semi-trailers), (21= Other transport equipment), (22= Furniture), (23= Recycling) 
 
Data Source: Indonesian Central Bureau of Statistics (BPS) (2016); processed by the author 
 
 
 
 
 
 
        Sub Sector 
 
 Periods 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 
1991 - 2014 35 35 32 32 35 15 32 31 35 32 35 32 35 32 32 32 32 32 35 32 32 35 35 
1991 - 1996 35 35 32 32 32 15 32 31 34 32 32 32 35 32 35 31 32 32 35 32 32 32 35 
1997 - 1998 35 32 32 35 15 35/73 31/32 12/35 34/35 35/33 32 32/33 31/32 32 32 32 32/35 32/33 31/32 32 34/35 35/31 32 
1999 - 2006 32 35 32 32 35 31 32 31 35 32 32 32 35 35 32 32 32 32 31 32 32 35 35 
2007 - 2008 23/37 35/33 33/35 32/35 51/12 51/35 31/35 31/35 34/35 35/33 35 32 35 35 34/35 32 32 12/36 21/33 32 21/64 33/21 35/1
2 
2009 - 2014 33 33 32 35 35 33 36 31 35 32 35 32 21 32 33 32 31 21 21 32 14 32 35 
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Appendix T Weighted TFPG of the Manufacturing Industries in the Selected Indonesian Provinces from 1991 to 2014 
 
Province  
Code The Weighted  TFPG of the Manufacturing Industries in Indonesian Provinces 
1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 Grand  
Total 
11 0.172 0.110 0.101 0.070 0.090 0.046 0.040 0.019 0.010 0.001 0.020 0.021 -0.041 -0.020 0.000 -0.007 0.010 -0.021 0.028 0.012 0.028 0.016 0.044 0.087 0.035 
12 0.600 0.678 0.506 0.532 0.453 0.360 0.457 -0.170 0.089 -0.002 -0.026 -0.104 -0.058 -0.071 -0.136 -0.141 -0.145 -0.195 0.064 0.108 0.305 0.465 1.035 1.324 0.247 
13 0.115 0.070 0.077 0.075 0.078 0.047 0.052 -0.022 0.004 0.000 -0.018 -0.013 -0.024 -0.033 -0.037 -0.035 -0.027 -0.026 0.009 0.021 0.018 0.077 0.160 0.171 0.031 
14 0.295 0.325 0.197 0.242 0.160 0.287 0.307 0.007 0.077 -0.090 -0.133 -0.097 -0.360 -0.471 -0.039 -0.526 -0.109 -0.143 0.084 -0.005 0.175 0.759 1.822 3.743 0.271 
15 0.102 0.081 0.059 0.071 0.065 0.058 0.076 -0.028 0.008 -0.018 -0.059 -0.054 -0.066 -0.030 -0.078 -0.059 -0.070 -0.015 0.042 0.034 0.170 0.181 0.184 0.298 0.040 
16 0.254 0.150 0.143 0.126 0.123 0.190 0.117 -0.030 0.019 -0.026 -0.007 -0.050 -0.028 -0.043 -0.108 -0.052 -0.074 -0.035 0.060 0.120 0.214 0.234 0.354 0.473 0.088 
17 0.013 0.001 0.003 0.002 0.005 0.005 0.004 -0.008 -0.001 -0.006 0.002 0.001 0.005 -0.024 0.004 -0.010 -0.010 -0.034 -0.001 0.012 -0.013 0.021 0.030 0.050 0.002 
18 0.165 0.164 0.162 0.096 0.114 0.085 0.105 -0.058 -0.005 -0.033 -0.071 -0.025 -0.045 0.012 -0.024 -0.194 -0.010 -0.030 0.009 0.053 0.062 0.144 0.176 0.264 0.046 
31 2.948 2.405 2.397 2.103 1.996 -0.472 1.222 -0.266 0.334 0.268 0.025 -0.042 -0.038 -0.143 -0.246 -0.267 -0.206 -0.208 0.150 0.350 0.558 0.788 0.932 1.444 0.668 
32 4.394 4.332 3.807 3.922 3.419 2.896 2.559 -0.675 0.549 0.144 -0.369 -0.630 -0.835 -0.950 -1.019 -0.663 -0.950 -0.725 0.327 0.978 1.935 3.198 5.128 9.111 1.662 
33 1.332 1.254 1.418 0.940 0.798 0.744 0.578 -0.146 0.082 0.063 -0.020 -0.097 -0.161 -0.175 -0.188 0.075 -0.180 -0.142 0.116 0.210 0.361 0.709 1.234 1.851 0.444 
34 0.078 0.058 0.049 0.034 0.033 0.038 0.025 -0.015 0.003 -0.002 -0.006 -0.013 -0.018 -0.018 -0.017 -0.011 -0.008 -0.007 0.002 0.006 0.025 0.027 0.041 0.110 0.017 
35 2.633 2.204 2.316 1.913 1.651 1.100 1.094 -0.963 0.363 0.192 -0.123 -0.449 -0.353 -0.333 -0.340 0.059 -0.386 -0.298 0.310 0.705 1.062 1.504 2.305 3.289 0.811 
51 0.046 0.048 0.026 0.023 0.019 0.013 0.013 -0.007 0.002 -0.001 -0.002 -0.007 -0.005 -0.005 -0.007 -0.007 -0.005 -0.005 -0.001 0.002 0.006 0.018 0.013 0.034 0.009 
52 0.005 0.004 0.005 0.005 0.004 0.003 0.005 -0.001 0.001 0.000 0.000 0.000 0.000 0.000 -0.001 0.002 0.001 0.001 0.003 0.001 0.001 0.002 0.003 0.010 0.002 
53 0.005 0.006 0.003 0.003 0.001 0.001 0.001 0.000 0.000 0.000 0.000 0.000 -0.001 -0.001 -0.002 0.001 -0.001 0.000 0.000 0.000 0.000 0.003 0.003 0.003 0.001 
61 0.184 0.145 0.108 0.103 0.087 0.072 0.061 -0.030 0.001 0.006 -0.009 -0.020 -0.023 -0.032 -0.043 -0.043 -0.038 -0.021 0.019 0.030 0.060 0.057 0.079 0.125 0.037 
62 0.056 0.032 0.041 0.020 0.027 0.003 0.021 -0.004 -0.009 -0.001 -0.010 -0.010 -0.005 -0.012 -0.003 -0.017 -0.015 -0.013 -0.003 0.046 0.048 0.119 0.101 0.288 0.029 
63 0.239 0.176 0.171 0.110 0.096 0.047 0.080 -0.061 -0.001 0.004 -0.022 -0.034 -0.026 -0.064 -0.043 -0.049 -0.026 -0.029 0.030 -0.002 0.015 0.052 0.072 0.129 0.036 
64 0.258 0.206 0.182 0.215 0.092 0.059 0.115 -0.049 0.035 0.007 -0.004 -0.035 -0.028 -0.063 -0.089 0.048 -0.061 -0.011 -0.007 0.041 0.094 0.131 0.165 0.359 0.069 
71 0.036 0.037 0.033 0.027 0.023 0.024 0.035 -0.003 0.007 0.007 0.000 -0.003 -0.004 -0.003 -0.002 -0.014 -0.030 -0.007 -0.002 -0.004 0.045 0.111 0.033 0.070 0.017 
72 0.028 0.010 0.007 0.006 0.006 0.004 0.007 0.000 -0.002 0.000 0.000 -0.002 -0.001 0.000 -0.002 -0.007 0.000 -0.002 0.003 0.003 0.008 0.022 0.018 0.048 0.006 
73 0.084 0.057 0.069 0.062 0.046 0.141 0.058 -0.034 0.006 0.002 0.008 -0.021 -0.030 -0.032 -0.031 -0.021 -0.045 -0.031 0.015 0.033 0.036 0.126 0.247 0.526 0.053 
74 0.005 0.006 0.003 0.004 0.002 0.003 0.012 -0.001 0.005 0.001 -0.001 -0.002 -0.003 -0.005 -0.003 0.001 -0.002 -0.013 0.000 0.002 0.005 0.005 0.013 0.031 0.003 
81 0.149 0.144 0.139 0.084 0.094 0.017 0.085 0.006 -0.059 0.002 -0.016 -0.035 -0.026 0.002 0.003 0.006 0.015 -0.001 0.007 0.001 0.002 0.004 0.011 0.013 0.027 
Grand  
Total 
0.568 0.508 0.481 0.432 0.379 0.231 0.285 -0.102 0.061 0.021 -0.034 -0.069 -0.087 -0.100 -0.098 -0.077 -0.095 -0.080 0.051 0.110 0.209 0.351 0.568 0.954 0.186 
 
Note: The province code is the official code from Indonesian Central Bureau of Statistics (BPS) 
 
Data Source: Indonesian Central Bureau of Statistics (BPS) (2016); processed by the author 
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Appendix U The Highest TFPG of the Manufacturing Industries across Indonesian Province from 1991 to 2014 
 
Province  
Code 
The  Highest TFPG of the Indonesian Manufacturing Industries across Indonesian Provinces 
1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 Grand  
Total 
11 0.172 0.110 0.101 0.070 0.090 0.046 0.040 0.019 0.010 0.001 0.020 0.021 -0.041 -0.020 0.000 -0.007 0.010 -0.021 0.028 0.012 0.028 0.016 0.044 0.087 0.035 
12 0.600 0.678 0.506 0.532 0.453 0.360 0.457 -0.170 0.089 -0.002 -0.026 -0.104 -0.058 -0.071 -0.136 -0.141 -0.145 -0.195 0.064 0.108 0.305 0.465 1.035 1.324 0.247 
13 0.115 0.070 0.077 0.075 0.078 0.047 0.052 -0.022 0.004 0.000 -0.018 -0.013 -0.024 -0.033 -0.037 -0.035 -0.027 -0.026 0.009 0.021 0.018 0.077 0.160 0.171 0.031 
14 0.295 0.325 0.197 0.242 0.160 0.287 0.307 0.007 0.077 -0.090 -0.133 -0.097 -0.360 -0.471 -0.039 -0.526 -0.109 -0.143 0.084 -0.005 0.175 0.759 1.822 3.743 0.271 
15 0.102 0.081 0.059 0.071 0.065 0.058 0.076 -0.028 0.008 -0.018 -0.059 -0.054 -0.066 -0.030 -0.078 -0.059 -0.070 -0.015 0.042 0.034 0.170 0.181 0.184 0.298 0.040 
16 0.254 0.150 0.143 0.126 0.123 0.190 0.117 -0.030 0.019 -0.026 -0.007 -0.050 -0.028 -0.043 -0.108 -0.052 -0.074 -0.035 0.060 0.120 0.214 0.234 0.354 0.473 0.088 
17 0.013 0.001 0.003 0.002 0.005 0.005 0.004 -0.008 -0.001 -0.006 0.002 0.001 0.005 -0.024 0.004 -0.010 -0.010 -0.034 -0.001 0.012 -0.013 0.021 0.030 0.050 0.002 
18 0.165 0.164 0.162 0.096 0.114 0.085 0.105 -0.058 -0.005 -0.033 -0.071 -0.025 -0.045 0.012 -0.024 -0.194 -0.010 -0.030 0.009 0.053 0.062 0.144 0.176 0.264 0.046 
31 2.948 2.405 2.397 2.103 1.996 -0.472 1.222 -0.266 0.334 0.268 0.025 -0.042 -0.038 -0.143 -0.246 -0.267 -0.206 -0.208 0.150 0.350 0.558 0.788 0.932 1.444 0.668 
32 4.394 4.332 3.807 3.922 3.419 2.896 2.559 -0.675 0.549 0.144 -0.369 -0.630 -0.835 -0.950 -1.019 -0.663 -0.950 -0.725 0.327 0.978 1.935 3.198 5.128 9.111 1.662 
33 1.332 1.254 1.418 0.940 0.798 0.744 0.578 -0.146 0.082 0.063 -0.020 -0.097 -0.161 -0.175 -0.188 0.075 -0.180 -0.142 0.116 0.210 0.361 0.709 1.234 1.851 0.444 
34 0.078 0.058 0.049 0.034 0.033 0.038 0.025 -0.015 0.003 -0.002 -0.006 -0.013 -0.018 -0.018 -0.017 -0.011 -0.008 -0.007 0.002 0.006 0.025 0.027 0.041 0.110 0.017 
35 2.633 2.204 2.316 1.913 1.651 1.100 1.094 -0.963 0.363 0.192 -0.123 -0.449 -0.353 -0.333 -0.340 0.059 -0.386 -0.298 0.310 0.705 1.062 1.504 2.305 3.289 0.811 
51 0.046 0.048 0.026 0.023 0.019 0.013 0.013 -0.007 0.002 -0.001 -0.002 -0.007 -0.005 -0.005 -0.007 -0.007 -0.005 -0.005 -0.001 0.002 0.006 0.018 0.013 0.034 0.009 
52 0.005 0.004 0.005 0.005 0.004 0.003 0.005 -0.001 0.001 0.000 0.000 0.000 0.000 0.000 -0.001 0.002 0.001 0.001 0.003 0.001 0.001 0.002 0.003 0.010 0.002 
53 0.005 0.006 0.003 0.003 0.001 0.001 0.001 0.000 0.000 0.000 0.000 0.000 -0.001 -0.001 -0.002 0.001 -0.001 0.000 0.000 0.000 0.000 0.003 0.003 0.003 0.001 
61 0.184 0.145 0.108 0.103 0.087 0.072 0.061 -0.030 0.001 0.006 -0.009 -0.020 -0.023 -0.032 -0.043 -0.043 -0.038 -0.021 0.019 0.030 0.060 0.057 0.079 0.125 0.037 
62 0.056 0.032 0.041 0.020 0.027 0.003 0.021 -0.004 -0.009 -0.001 -0.010 -0.010 -0.005 -0.012 -0.003 -0.017 -0.015 -0.013 -0.003 0.046 0.048 0.119 0.101 0.288 0.029 
63 0.239 0.176 0.171 0.110 0.096 0.047 0.080 -0.061 -0.001 0.004 -0.022 -0.034 -0.026 -0.064 -0.043 -0.049 -0.026 -0.029 0.030 -0.002 0.015 0.052 0.072 0.129 0.036 
64 0.258 0.206 0.182 0.215 0.092 0.059 0.115 -0.049 0.035 0.007 -0.004 -0.035 -0.028 -0.063 -0.089 0.048 -0.061 -0.011 -0.007 0.041 0.094 0.131 0.165 0.359 0.069 
71 0.036 0.037 0.033 0.027 0.023 0.024 0.035 -0.003 0.007 0.007 0.000 -0.003 -0.004 -0.003 -0.002 -0.014 -0.030 -0.007 -0.002 -0.004 0.045 0.111 0.033 0.070 0.017 
72 0.028 0.010 0.007 0.006 0.006 0.004 0.007 0.000 -0.002 0.000 0.000 -0.002 -0.001 0.000 -0.002 -0.007 0.000 -0.002 0.003 0.003 0.008 0.022 0.018 0.048 0.006 
73 0.084 0.057 0.069 0.062 0.046 0.141 0.058 -0.034 0.006 0.002 0.008 -0.021 -0.030 -0.032 -0.031 -0.021 -0.045 -0.031 0.015 0.033 0.036 0.126 0.247 0.526 0.053 
74 0.005 0.006 0.003 0.004 0.002 0.003 0.012 -0.001 0.005 0.001 -0.001 -0.002 -0.003 -0.005 -0.003 0.001 -0.002 -0.013 0.000 0.002 0.005 0.005 0.013 0.031 0.003 
81 0.149 0.144 0.139 0.084 0.094 0.017 0.085 0.006 -0.059 0.002 -0.016 -0.035 -0.026 0.002 0.003 0.006 0.015 -0.001 0.007 0.001 0.002 0.004 0.011 0.013 0.027 
Grand  
Total 
0.568 0.508 0.481 0.432 0.379 0.231 0.285 -0.102 0.061 0.021 -0.034 -0.069 -0.087 -0.100 -0.098 -0.077 -0.095 -0.080 0.051 0.110 0.209 0.351 0.568 0.954 0.186 
 
Note: The province code is the official code from Indonesian Central Bureau of Statistics (BPS) 
 
Data Source: Indonesian Central Bureau of Statistics (BPS) (2016); processed by the author 
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Appendix V  The Highest TFPG of the Manufacturing Industries in Each Province in Each Period 
 
Province Code Name of Province 1991-1996 1997-1998 1999-2006 2007-2008 2009-2014 
11 Daerah Istimewa Aceh (Aceh) 0.64 
(12) 
0.42 
(10) 
0.31 
(10) 
0.2 
(1) 
0.81 
(12) 
12 Sumatra Utara (North Sumatra) 0.99 
(2) 
0.87 
(2) 
0.87 
(2) 
0.45 
(1) 
0.17 
(18) 
13 Sumatra Barat (West Sumatra) 0.64 
(8) 
0.45 
(12) 
0.42 
(10) 
0.27 
(10) 
0.56 
(1) 
14 Riau 0.6 
(15) 
0.4 
(1) 
0.86 
(1) 
0.29 
(1) 
0.78 
(1) 
15 Jambi 0.56 
(6) 
0.47 
(21) 
0.4 
(1) 
0.35 
(1) 
0.68 
(1) 
16 Sumatra Selatan (South Sumatra) 0.65 
(6) 
0.5 
(21) 
0.81 
(10) 
0.51 
(1) 
0.71 
(1) 
17 Bengkulu 0.46 
(1) 
0.34 
(20) 
0.35 
(15) 
0.21 
(1) 
0.56 
(1) 
18 Lampung 0.66 
(1) 
0.50 
(10) 
0.11 
(1) 
0.38 
(10) 
0.64 
(12) 
19 Kepulauan Bangka Belitung (Bank Belitung Islands)   0.39 
(12) 
0.32 
(12) 
22.2 
(14) 
21 Kepulauan Riau (Riau Island)   0.37 
(1) 
0.31 
(21) 
1.69 
(18) 
31 Daerah Khusus Ibukota Jakarta (Jakarta) 0.86 
(20) 
0.81 
(20) 
0.74 
(20) 
0.41 
(15) 
1.75 
(18) 
32 Jawa Barat (Jawa Barat) 0.92 
(12) 
4.69 
(16) 
2.34 
(10) 
0.57 
(2) 
1.79 
(12) 
33 Jawa Tengah (Jawa Tengah) 1.2 
(2) 
0.93 
(2) 
1.01 
(1) 
0.78 
(10) 
1.71 
(18) 
34 Daerah Istimewa Yogyakarta (Yogyakarta) 0.57 
(1) 
0.67 
(2) 
0.72 
(2) 
0.41 
(2) 
0.6 
(2) 
35 Jawa Timur (Jawa Timur) 1.14 
(2) 
1.11 
(2) 
2.8 
(14) 
0.78 
(14) 
2.16 
(11) 
36 Banten   0.57 
(12) 
0.5 
(1) 
1.69 
(18) 
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Province Code Name of Province 1991-1996 1997-1998 1999-2006 2007-2008 2009-2014 
51 Bali 0.75 
(2) 
0.38 
(3) 
0.45 
(2) 
0.35 
(10) 
0.59 
(1) 
52 Nusa Tenggara Barat (West Nusa Tenggara) 1.01 
(2) 
0.85 
(2) 
0.84 
(2) 
0.66 
(2) 
0.76 
(1) 
53 Nusa Tenggara Timur (East Nusa Tengggara) 0.56 
(10) 
0.36 
(12) 
0.39 
(15) 
0.33 
(1) 
0.56 
(1) 
61 Kalimantan Barat (West Kalimantan) 0.46 
(1) 
0.44 
(1) 
 
0.37 
(11) 
0.36 
(1) 
0.84 
(12) 
62 Kalimantan Tengah (Central Kalimantan) 0.43 
(6) 
0.28 
(6) 
0.28 
(8) 
0.22 
(1) 
0.7 
(1) 
63 Kalimantan Selatan (South Kalimantan) 0.6 
(10) 
0.5 
(1) 
0.5 
(10) 
0.3 
(10) 
0.5 
(12) 
64 Kalimantan Timur (East Kalimantan) 0.6 
(10) 
0.4 
(8) 
0.5 
(10) 
0.39 
(1) 
0.81 
(1) 
71 Sulawesi Utara (North Sulawesi) 0.62 
(10) 
0.41 
(10) 
0.36 
(10) 
0.29 
(1) 
0.52 
(1) 
72 Sulawesi Tengah (Central Sulawesi) 0.51 
(6) 
0.33 
(6) 
0.42 
(1) 
0.41 
(1) 
0.58 
(2) 
73 Sulawesi Selatan (South Sulawesi) 0.82 
(1) 
0.76 
(1) 
0.5 
(1) 
0.75 
(1) 
0.79 
(12) 
74 Sulawesi Tenggara (Southeast Sulawesi) 0.48 
(1) 
0.27 
(1) 
0.42 
(1) 
0.17 
(1) 
0.49 
(12) 
75 Gorontalo   0.33 
(15) 
0.19 
(1) 
0.41 
(9) 
81 Maluku 0.57 
(10) 
0.52 
(1) 
0.42 
(1) 
0.27 
(21) 
0.52 
(1) 
82 Maluku Utara (North Maluku) 0.44 
(6) 
0.17 
(1) 
0.27 
(6) 
0.11 
(21) 
0.27 
(1) 
91 Papua Barat (West Papua)   0.25 
(1) 
0.16 
(10) 
0.33 
(12) 
94 Papua   0.42 
(12) 
0.07 
(6) 
0.61 
(1) 
 
Note: The number in the bracket is the code of sub sector with the highest TFPG 
Data Source: Indonesian Central Bureau of Statistics (2016); processed by the author 
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Appendix W The Spatial Distribution of the TFPG of Indonesian Manufacturing Industries 
 
Province 
Code 
TFPG Dominant Sector 
1991 - 1996 
TFPG Dominant Sector 
1997- 1998 
TFPG Dominant Sector 
1999-2006 
TFPG Dominant Sector 
2007-2008 
TFPG Dominant Sector 
2009-2014 
P25 
<Q1 
P50 
<Q2 
P75 
<Q3 
H108 L109 P25 
<Q1 
P50 
<Q2 
P75 
<Q3 
H L P25 
<Q1 
P50 
<Q2 
P75 
<Q3 
H L P25 
<Q1 
P50 
<Q2 
P75 
<Q3 
H L P25 
<Q1 
P50 
<Q2 
P75 
<Q3 
H L 
11 1,6,10 6,1,10 6,1,10 12 11 1,6,3 6,1,3 6,1,3 10 1 1,10,
12 
1,10,1
2 
1,10,
12 
10 12 1,12,3 1,12,
3 
1,12,3 1 10 1,12 1,12,10 1,12,
10 
12 1 
12 1,11,2
2 
1,11,6 1,11,6 2 1 1,11,6 1,11,6 1,11,6 2 1 1,11,
14 
1,11,6 1,11,
6 
2 1 1,11,6 1,11,
6 
1,11,6 1 2 1,11,12 1,11,6 1,11,
6 
18 1 
13 1,4,8 1,4,6 1 8 12 1,6,8 1,6,4 1,6,4 12 1 1,6,3 1,6,3 1,6,3 10 1 1,3 1,3,4 1,3,4 10 1 1,3,4 1,3,4 1,3,4 1 1 
14 6,1,8 6,8,1 6,8,1 15 1 6,18,1 6,1,18 6,1 1 1 1 1,6,11 1,6,1
1 
1 1 1 1 1 1 1 1,11,8 1,11,8 1,11,
8 
1 1 
15 6,1,11 6,1,11 6,1,11 6 21 6,1 6,1,11 6,1,11 21 21 6,1,1
1 
6,1,11 6,1,1
1 
1 1 1,11,6 1,6,1
1 
1,6,11 1 1 1,11,6 1,11,6 1,11,
6 
1 1 
16 6,1,12 6,12,1 6,1,12 10 10 6,1,12 12,6,1 6,12,1 21 10 6,1,1
2 
6,1,12 6,1,1
2 
10 10 1,11,6 1,6,1
1 
1,6,11 1 1 1,11,12 1,11,6 1,11,
6 
1 1 
17 1,6,12 1,6 1,6 1 11 1,12,6 6,1,12 1,6,12 20 1 1,11,
15 
1,11,1
5 
1,11,
15 
15 1 1,11,8 1,11,
8 
1 1 11 1,11,12 1,11 1,11 1 1 
18 1,12,6 1,12,6 1,12,6 1 1 1,12,1
0 
1,12,1
1 
1,12,1
1 
10 1 1,12,
11 
1,12,1
1 
1,12,
11 
1 14 1 1,22,
6 
1,22,6 10 1 1,12,4 1,22,12 1,22,
12 
12 1 
19           12,1,
6 
12,1 12,1,
11 
12 1 12,1,13 12,1,
13 
12,1,1
3 
12 1 1,12,13 12,1,13 1,12,
13 
14 1 
21           18,11
,21 
18,11,
21 
18,1
1,21 
1 11 11,14,1 18,11
,14 
18,11,
14 
21 14 18,14,1
1 
18,11,1
4 
18,1
1,14 
18 1
5 
31 4,1,11 4,1,10 4,1,10 20 16 4,1,10 4,1,10 4,1,10 20 16 4,1,1
1 
4,1,11 4,1,1
1 
20 10 4,1,8 4,1,8 4,1,8 15 10 4,11,1 4,1,11 4,1,1
1 
18 1
0 
32 3,1,12 3,1,12 3,1,12 12 10 3,1,12 3,1,12 3,1,12 16 10 1,3,1
2 
1,12,3 1,12,
3 
10 10 1,12,3 1,12,
3 
1,12,3 2 20 12,1,3 1,3,12 1,3,1
2 
12 1 
33 1,3,2 1,3,12 1,3,2 2 2 1,12,3 1,12,2
2 
1,12,3 2 15 1,2,3 1,22,3 1,22,
3 
1 2 1,2,4 4 1,4,22 10 1 1,4,2 1,4,3 1,4,2
2 
18 1
1 
34 3,1,12 1,3,5 1,3,12 1 1 1,3,12 1,22,1
2 
1,3,12 2 1 1,12,
22 
22 22,1
2,1 
2 2 22,6,12 22,6,
12 
22,6,1
2 
2 1 12,22,4 22,12,4 22,6,
12 
2 1 
35 1,2,12 1,12,2 1,2,12 2 2 1,2,4 1,4,6 1,4,2 2 16 1,2,1
0 
1,4,22 1,2,4 14 1 1,2,4 1,2,2
2 
1,2,22 14 2 1,2,22 1,22,2 1,22,
2 
11 1
1 
                                                          
108
 The code of the the sector with the highest TFPG in Each Province 
109
 The code of the the sector with the lowest TFPG in Each Province 
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Province 
Code 
TFPG Dominant Sector 
1991 - 1996 
TFPG Dominant Sector 
1997- 1998 
TFPG Dominant Sector 
1999-2006 
TFPG Dominant Sector 
2007-2008 
TFPG Dominant Sector 
2009-2014 
P25 
<Q1 
P50 
<Q2 
P75 
<Q3 
H108 L109 P25 
<Q1 
P50 
<Q2 
P75 
<Q3 
H L P25 
<Q1 
P50 
<Q2 
P75 
<Q3 
H L P25 
<Q1 
P50 
<Q2 
P75 
<Q3 
H L P25 
<Q1 
P50 
<Q2 
P75 
<Q3 
H L 
36           11,10
,1 
11,1,1
0 
11,1,
10 
12 10 11,1,10 11,1,
10 
11,1,1
0 
1 1 11,1,10 11,1,10 11,1,
10 
18 1
0 
51 4,3,1 4,6,3 4,6,3 2 1 4,3,1 4,3,6 4,6,3 3 1 4,1,3 4,22,1 4,22,
1 
2 1 4,1,3 4,22,
6 
4 10 10 1,4,22 4,1,6 1,4,2
2 
1 1
0 
52 1,12,2 1,12,2 1,12,2 2 2 2,1,12 2,1,12 1,2,12 2 2 2,1,1
2 
1,2,12 1,2,1
2 
2 2 2,1,12 2,1,1
2 
2,1,12 2 1 2,1,12 2,1,12 2,1,1
2 
1 1 
53 6,12,1 6,12,1 6,12,1 10 15 6,3,1 6 6 12 10  1,8 1,8 15 15 1,12 1,12 1,12 1 1 1 1 1 1 2
2 
61 6,1,11 6,1,11 6,1,11 1 11 6,1,10 6,1,11 6,1,11 1 1 6,1,1
1 
6,1,11 6,1,1
1 
11 1 1,11,8 1,11 1,11 1 1 1,11,10 1,11,10 1,11,
10 
12 1 
62 6,5,11 6,11 6,11 6 6 6,19,8 6,19,1
1 
6,19,1
1 
6 8 6,11,
9 
6,11,8 6,11,
8 
8 1 6,1,12 6,1,1
1 
6,1,11 1 1 6,1,11 6,1,11 6,1,1
1 
1 1 
63 6,10,1 6,1,11 6,1,10 10 19 6,1,10 6,1,10 6,1,10 1 10 6,1,1
0 
6,1,10 6,1,1
0 
10 1 1,11,6 1,6,1
1 
1,6,11 10 1 1,6,11 1,6,11 6,1,1
1 
12 1
0 
64 6,1,21 6,1,21 6,1,21 10 10 6,21,1 6,1,21 6,1,21 8 1 6,1,2
1 
6,1,21 6,1,2
1 
10 1 1,6 1,6 1,6 1 1 1,12 1,6,12 1,6,1
2 
1 1 
71 1,6,3 1,6,3 1,6,3 10 1 1 1,6,3 1,6,3 10 1 1,6,2
1 
1,6,10 1,6,1
0 
10 10 1,22 1,22 1,22 1 10 1,21,22 1,22,21 1,22,
21 
1 1 
72 6,1,12 6,1,12 6,1,12 6 1 6,1,12 6,1,12 6,1,12 6 6 6,1,1
2 
6,1,12 6,1,1
2 
1 1  6,1,1
2 
6,1,12 1 1 1,12,6 1,6,12 1,6,1
2 
2 2 
73 1,3,6 1,6,3 1,6,3 1 1 1,6,12 1,6,12 1,6,12 1 1 1,12,
6 
1,6,12 1,6,1
2 
1 1 1,12,6 1,6,1
2 
1,6,12 1 1 1,12,6 1 1,6,1
2 
12 1 
74 6,1,12 6,1,12 6,1,12 1 10 6,1,12 6,12,1 6,12,1 1 1 6,1,1
2 
6,1,12 6,1,1
2 
1 12 1,12,6 1,12,
6 
1,12,6 1 12 1,12,6 1,12,6 1,12,
6 
12 1 
75           1,3,6 1,6,3 1,6,3 15 1 1 1,3,6 1,3,6 1 1 1,3 1,3,6 1,3,6 9 1 
81 6,1,10 6,1,10 6,1,10 10 1 6,10,1 6,10,1 6,10,1 1 10 1 1 1 1 1 1,10 1,10 1,10 21 11 1,8,21 1,21 1,21,
22 
1 1 
82 1,8,6 1,8,6 1,8,6 6 1 1 1 1 1 12 1,6,1
2 
1,6,12 1,6,1
2 
6 1 21,8   21 22 -*110 21,22,1 21,2
2,1 
1 2
2 
91           1 1 1 1 1 1,6 1,6 1,6 10 1 1,6,21 1,6,21 1,6,2
1 
12 1 
94           1 1,8,6 1,8,6 12 
 
1 8,22 1,8,2
2 
1,8,22 6 1 1,6, 1,6,22 1,6,2
2 
1 1 
Notes: P is percentile. H is the sector code with the highest TFPG. L is the sector code with the lowest TFPG. 
Data Source: Indonesian Central Bureau of Statistics (BPS) (2016); processed by the author 
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 There is no single majority of sector in its distribution 
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Appendix X The Highest Average TFPG Based on Technology Intensity Used in Manufacturing Industries  
from 1991 to 2014 
 
Technology 
level 
The Highest TFPG 
1991-2014 
The Highest TFPG 
1991-1996 
The Highest TFPG 
1997-1998 
The Highest TFPG 
1999-2006 
The Highest TFPG 
2007-2008 
The Highest TFPG 
2009-2014 
Sub Sector TFPG 
 
Sub Sector TFPG 
 
Sub Sector TFPG 
 
Sub Sector TFPG 
 
Sub Sector TFPG 
 
Sub Sector TFPG 
 
High-technology 
industries 
Radio, television, and 
communication 
equipment and 
apparatus 
0.176 Radio, television, and 
communication 
equipment and 
apparatus 
0.113 Radio, television, and 
communication 
equipment and 
apparatus 
0.037 Office, accounting, 
and computing 
machinery 
0.106 Office, accounting, 
and computing 
machinery 
0.0402 Radio, television, and 
communication 
equipment and 
apparatus 
0.39 
Medium- high-
technology 
industries 
Motor vehicles, trailers, 
and semi-trailers 
0.084 Machinery and 
equipment  
0.126 Chemicals and chemical 
products 
0.03 Electrical 
machinery and 
apparatus 
0.016 Motor vehicles, 
trailers, and semi-
trailers 
0.036 Motor vehicles, trailers, 
and semi-trailers 
0.159 
Medium-low-
technology 
industries 
Basic Metals 0.072 Other known metallic 
products 
0.124 Other non-metallic 
products 
0.029 Coke, refined 
petroleum 
products and 
nuclear fuel 
0.0055 Coke, refined 
petroleum 
products and 
nuclear fuel 
0.018 Other non-metallic 
mineral products 
0.153 
Low-technology 
industries 
Tobacco Products 
 
0.10 Furniture 0.137 Recycling 0.070 Tobacco Products 
 
0.064 Tobacco Products 
 
0.046 Wearing Apparel: 
Dressing and Dyeing of 
Fur 
0.108 
 
Note: Sub sectors in this case are the sub sectors of Indonesian manufacturing industry  
Data Source: Indonesian Central Bureau of Statistics (2016); processed by the author 
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